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CLASS     III. 


■  •  ■       *  ■  •  • 

Mineral  Inflammable  Subftances* 


V'  'S  E  C  T.    228.     (144.) 
Inflammables.     Pl>logi/la  Mlneralia  [a], 

*  *  •         •  « 

•'■'■. 

•.■'.'•■  ■»    •  .      . 

*•  ■...  .J 

^flpO  this  clafs  belong  all  thofe  ful)terraneous  ^ 

X  bodies  that  are  diflbluble  in  oils,  but  not 
111  water,  which  they  repels  catch  flame  in  the 
fire  ;  and  are  eledtrical. 

It 


[a]  Under  th^  clafs  of  inflammables,  are  comprized  all  fuch 
xninerals  as  may  be  dcftroyed  by  combufHon,  upon  the  ap- 
plication of  a  llrong  heat ;  and  which,  in  proper  circum- 
iances,  emit  flame,  during  the  time  of  combuftion.  Sulphure^ 
cus  metallic  ores^  pyrites^  and  even  metallic  fubjiances^  may  be 
confidered  as  an  order  belonging  to  this  clafs,  although  thejT 
rcxjuirc  a  ftill  higher  degree  of  heat,  to  drive  off  their  f>hIo- 
gifton.  The  diamond  and  plumbago  feem  to  be  alfo  in 
the  fame  cafe.  This  arrangement,  however,  would  occa- 
fion  that  confufion  which  is  meant  to  be  avoided,  by  the 
fyftcmatic  claflification  given  by  our  Author  in  Sc^.  2. 
jb^  regard  to  thefc  two  laft  fubftances,  I  have  retained 
the  Diamond  among  "the  precious  ftones  ;  and  the  Plum* 
bai^  follow  the  Sulphurs  in  the  prcfent  Clafs.    The  Mo- 
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It  is  difficult  to  determine,  what  conftitutes 
the  differeiiGe  between  the  purer  forts  of  this^ 

dafs  J 


lybderia  however,  that  has  bcc»  reputed  formerly  3.^  a  fpecies 
of  plumhtgd^  later  experiments  have  (hewn  to  be  of  a  metal, 
lie  nature :  and  of  courfe,  it  will  be  ranged  in  the  laft  Clafsy 
after  the  Semi-metals. 

The  NobFe  Author  fays,  that  phlogiflic  fubflances  arc 
eleSIric  (perfej.  It  has  not,  however,  that  I  know,  been  de- 
cided, that  all  7«)fcM/r^  A?  thinerals  afe  et'e^rky  or  non-conda^crs 
of  ele£tricity  ;  on  the  contrary  Mr,  Kirwan-  affirms,  that  foffil 
coal  is  not  an  ele^ric, 

Buty  what  is  the  conftituenr  -principle  by  Which  the  mine* 
rals^  belonging  to  this  Clafs,  become  inflamabUf  or  rather, 
what  is  the  nature  of  thefe  combt^ihk  fuhftances  >  what  is 
eomhuji'ion^  this  common  phenomenon  fo  repeatedly  beheld^ 
^nd  fo  little  underftood,  from  whence  thefe  fubflances  take 
their '  denomination  ?  Chemifts  and  Philofophers  have  given' 
Various  and  fo  feemiogly  oppofitc  theories  on  this  very  mte- 
refting  fubjedt,  that  it  would  be  impardonable  not  to  give  st 
ihort  account  of  their  ideas,  chiefly  thofe  of  the  modern- 
ones,  in  this  edition  of  a  work,  whofe  matter  b  fo  intimately 
eofme^ed-wkh  thefe -chenucal  diA^uifitions. 

It  was  taught  by  former  cheroillj,  thiaif  the  integrant  parts 

X>f  combujiible  bodies  were  only  heated^  burmdy  and  reduced  into- 

fiam€^\>y  the  adion  oi  fire^  according  to  the  quantity  and 

.Condition  of  the  phlogijlon  they  contained.    This  lafl  is  what 

they  called  the  injkimmable  principle j  by  means  of  which  cam* 

■ffujiion  is  performed.     But  Becher,  Boyle^  Rey,  and  fever:^ 

x>t:her  Cbemids,  admitted  that  the  concourfe  of  air  is  abfb- 

lutcly  neceflary  for  the  effe<9:  of  comhujlion.    As  foon  as  the 

various  kinds  of  aeriform-fubftances  began  to  b&  known  by 

•  Modern  Philofophers,  they  foon  found,  that  it  is  that  kind  if 

4iirj  difoovered  by  the  Father  of  tliis  new  and  valuable  branch 

;of  Natural  Philofophy,  Dr,  Prieflley,  which  he  calls  dephtogifti" 

^atedf  and  to  which  fome  new  Nomenclators  give  the  epithet«- 

eipure^  vital,  air  of  fire  and  empyreal  air <,  without  the  intep- 

fierence  of  which  no  combuflion  can  take  place*    It  is  cbm« 

putedyr 
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dafs ;  fince  they  all  muft  be  tried  by  fire,  in 
which  they  all  yield  the  fame  produd;  but 

thofe 


»Di— a^    ■      Oil-    »■  "»*■«   *• 


pated,  frbm  many  good  obfervations,  that  ampng  the  Various 
icomponent  parts  of  the  atinofphere,  there  is  ^bout  one- 
fetirth  (^  according  to  Schccle)j  or,  at  leaft,  one-fifth  patt 
«( according  to  Mr.  Cavendifli)  of  this  lund  of  air,  contained 
thc|%in ;  and  from  this  circumftance  it  evidently  appears,  why 
by  blowing  on  fire,  its  violence  is  pfoportionably  increafedi 

Mr.  Macquer  fays  pofitiveiy,  that  phlogijion  is  nothing  elfi^ 
but  the  elementary  fire^  combined  with  cofnbuftihle  bodies ;  and 
that  the  concurrence  of  pure  mir  is  abfolutely  required,  foi* 
the  efFe£t  of  combuftion.  The  manner,  however,  by  which 
this  wonderful^  though  common,  proccfs  is  really  performed^ 
lias  been  the  theme  of  various  modern  fyfiems. 

According  to  Mr.  Lavoifier,  dephlogifiicated  air  ifi  a  com* 
found  of  two  fubftances  intimately  combined ;  one  is  called 
by  him  oxygine  principle^  and  the  other  is  the  fptcific  ekmenr'^ 
iaryfire.  When  fulphur^  phofphoruSy  injlammable  air^  or  any 
other  combujiible  body  Is  burned,  the  oxygine  principle  of  th^ 
dephhgtjlicated  air,  fays  he,  combines  itfelf  with  thefe  bodiesL, 
to  which  it  has  a  ilrong  attra6iion,»and  forms  new  compounds 
of  falts  and  other  bodies  (Se^  the  latter  part  of  note  a  to 
Sc6t.  227)  :  At  the  fame  time  that  the  elementary  fire  con- 
tained in  that  air,  is  fet  loofe^  and  becomes  fenfible^  produ*» 
cing  heat  and  flame^  according  to  circumftances.  In  thisi 
cthiology  the  fire  produced  in  Combuftion  does  not  proceed 
from  the  burned  body,  but  from  the  decompofition  of  the 
■■•^  dephl^gifticated  airy  in  which  it  is  contained  in  a  latent  or 

>infenftble Jtaie ;  while  its  oxygine  principle  combines  itfelf  with 
Jhlphur^  pho/phorusy  or  inflammable  air  i  and  forms  vitriolic 
and  phofphoric  acids^  or  pure  water. 

In  the  fame  ipanner  it  is  pretended,  in  this  theor)': 
iR,  That  metals  are  merely  fimple  fubftances ;  ^dly,  That 
mitallic  calces  are  true  compounds  formed  by  the  oxygine  part 
of  pure  air^vfith  the  metallic  particles;  and  ^dly^  that  pure 
water  is  a  limilar  compound  of  the,  fame  principle^  with  /«- 
fiammoble  air.  Unhappily,  however,  it  happens  that  this  oxygine 
fubftatice  canncrt  6e  fiiewn  to  our  fen&s;   nor  is  it  better 

^  f  1  demoQ^rated, 
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thofe  which  iti  the  fire  (hew  their  diffei-ences  by af* 
.  fording 


demonftrated,  than  the  phlogifton  fuppofed  by  the  gi'eat  Stahl 
and  his  followers.  Mr.  Fourcroy  has  propofed  another  fyf- 
tem  after  Mr.  Lavoifier,  which  feems  Icfs  objedlionable : 
he  fays,  that  combuftible  bodies  are  thofe,  which  have  a  iirong 
attraiEtion  to  unite  or  combine  with  pure  or  dephlogijiicated  air  ; 
and  that  combuftion  is  nothing  el^e  but  the  a6k  of  that  ^vsi* 
bination.  This  aiTertion  is  g^ouoded  on  the  following  faiSts: 
I  ft,  That  a  body  cj^nnot  be  burnt  without  air:  idly,  That 
the  purer  is  this  a'h\  the  oiore  rapid  is  thp  combuftion  :  sdly. 
That  in  combuftion^  an  abforption  or  wafte  of  air  is  always 
obfervedi  and  4thly,  That  the  refiduum  contains  aftcn  a 
very  fenfible  quantity  of  that  pure  air^  which  it  abforbcd^ 
and  which  may  fomctimes  be  extracted  from  it.  According 
to  this  theory  of  combuftion^  the  objections  againft  the  exif- 
tence  of  phlogifton,  which  indeed  cannot  be  demonftrated  by 
an  immediate  indication  to  our  fenfes,  are  intirely  avoided. 
But  there  are  fo  many  phenomena  in  mineralogy,  chemiftry, 
and  natural  philofophy,  which  cannot  be  well  underftood,  nor 
properly  accounted  for,  without  di^tmnmg  phlogijion  as  a  fub- 
ftance,  to  the  prefence  or  abfence  of  which  they  are  adequately 
attributed,  that  the  phlogijiic  principle  cannot  be  exploded,  with 
propriety,  from  the  theoretic  part  of  Chemiftry.  See  the  note 
to  the  following  SeSlion  about  the  exijience  of  Phlogifton. 

Long  before  Meffieurs  Lavoifier  and  Fourcroy  communi- 
cated their  doctrine  oi  combuftion  to  the  public,  the  Tr^fl///^  of 
Mr.  Scheele  on  fire  was  publiftied,  in  1777,  a^  Stockholm, 
in  which  this  great  Chemift  difclofcs  his  new  fyftem  on  fire^ 
heaty  lights  and  phlogifton  j  thefe  'he  reprefents,  in  fuch  a 
ftriking  manner,  as  being  different  fubftances,  though  nearly 
related  to  one  another,  that  we  fliould  hardly  refufe  our  con- 
viftion  to  his  indudions,  were  they  generally  fupported  by 
fadts,  and  more  confonant  to  our  former  ideas  on  a  fubjedt  fo 
little  perceivable  by  our  fenfes.  Heat^  according  to  this  able 
Chemift,  is  a  compound  f ub ft ance^  confifting  of  phlogifton  an4 
empyreal  air.  The  calces  of  gold,  which  can  be  reduced  to  a 
metallic  form,  by  heat  alone,  in  a  retort,  Ihew  that  phlogifton 
is  contained  in  heat :  becaufe  it  combines  with  the  calces  to 

revive 
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ifording  different  fubftances,are  here  confidered  as 

being 


>^^ 


reviyc  tbem,  and  the  dephlogtfticated  air  is  found  in  the 
rcceiven  The  precipitate  per  fe  of  Mercury,  if  tevivcd  in 
the  fame  manner,  gives  another  inflance  of  this  truth.  If 
pMogifton  alone,  fays  he,  could  pafs  through  the  retort;,  there 
would  not  be  found  the  empyreal  air  !n  the  receiver,  and  the 
ignoble  metals  might  be  aifo  revived  in  the  fame  qianner, 

1  do  not  fee,  I  muft  confefs,  that  Mr.  Scheeie  l;ias  pointed 
out  any  reafon,  why  t^  ignoble  metals  fliould  not  be  reduced 
or  revived  likewifc^  from  their  calces,  by  the  phlogifton^  con- 
tained in  the  heat  that  palTes  throijgh  the  retort ;  and  as  to 
the  dephlogifticated  air  he  Ipeaks  of,  which  is  found  after  the 
reduction  of  thofe  nohle  metals,  it  may  have  bpen  combined  with 
their  calces,  before  they  were  put  into  the  retort.  Mr.  Kirwan, 
in  his  Notes  to  this  Treatife  on  Fire,  from  which  this  fummary 
view  is  taken,  fays,  ift,  that  in  no  ihftancc  does  it  appear 
that  phlqgifton  penetrates  through  glafs,  much  lefs  a  com-*'* 
pound  of  pure  air  and  phlogif.on ;  and  adly,  that  if  Mr« 
Scheeic?'s  notions  were  true,  then  other  metallic  calces,  or  at 
Jeaft  Mack  manganefe,  wouCd  be  reduced  by  bare  hegt  5  for 
this  calx  dephlogiilicates  nitrous  acid,  and  therefore  has  a 
ftrongcr  affinity  with  phlogifton  than  this  acid,  as  Bergman 
affirms  ;  heat  therefore  opght  as  well  to  be  decompojed  by  it, 
as  fey  n'itrous  acid.  This  laft  objedion  can  hardly  be  anfwer- 
aible  but  by  fome  unknown  property  of  the  manganefe,  which 
is  no  anfwer  at  all.  But  in  regard  to  the  firft,  many  combina- 
tions are  known  of  two  or  more  fubftances  that  pafj  through 
bodies,  which  would  flop  each  before  they  were  combined  j 
and  what  Mr,  Scheeie  has  faid  on  the  nature  of  light^ 
feems  to  prove,  that  glafs  is  not  always  quite  impervious  to 
phlogifton.  , 

Light,  according  to  Scheeie,  is  a  compound,  containing 
phlogifton  and  heat,  from  which  both  may  feparate  themfelves 
jti  proper  circumftances.  A  folution  of  filver,  by  nitrous  acid^ 
mixed  with  chalk,  and  expofed  to  the  fun-fliine,  is  revived 
into  a  metallic  form  by  the  phlogifton  o^  light.  Nitrous  acid 
srifo  in  a  glafs  veiTel,  receives  phiogifton  from  light,  and  be- 
comes of  an  orange  colour ;  but  if  the  glafs  be  painted  black, 

Ff3  the 
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being  mixed  with  heterogcneQua  bodies :  that 

fmall 
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the  acid  receives  t'he  heat^  not  the  phlogifton.  Even  the  various, 
coloured  jays  of  light  contain  unequal  fliares  of  phlogiilon^ 
fince  the  violet  rays  part  more  eafily  with  their  phlogiftariy  thaq, 
the  other  rays,  to  revive  metats*  When  light  is  not  obftruc- 
ted  in  its  paiTage,  no  heat  is  perceived  ;  but  if  flopped  in  it& 
courfe,  the  oppofing  body  receives  h^at,^,  apd  fometimea 
phlogifton.  Light  feems  therefore  to  be  the  matter  of  heat 
loaded  with  a  fuperabundant  quantity  of  phkgijion*  That 
which  comes  out  froip  a  furnace^  produces  heat  on  the  fur- 
rounding  bodies,  which,  afcends  up  with  the  rarified  airr 
proceeds  forwards  in  ftraight  lines :  and  may  be  reflected  front 
polifhedfurfaces/with  this  peculiarity,  that  a  concave  gla{&« 
mirror  retains  the  heatj  whilil  it  reflects  the  light ;  for,  althougtt 
its  focus  is  bright,  yet  it  is  not  warm.  A  plane  of  glafs  inter^ 
pofed  to  this  light,  retains  the  heat,  and  becomes  hot^  but 
lets  the  light  pafs  through. 

Fire  is  the  mor^  or  lefs  heated,,  and  more  or  lefs  luminous  ftat^ 
of  bodies,  by  which  they  are  refolved  into  tjieir  condituentP 
parts,  and  entirely  deftroyed.  It  requires  that  they  be  previoufly^ 
heated  in  contaft  with  air  ;  for,  to  every  combuJiibU  hody^  a, 
certain  quantity  of  heat  mufl  be  communicated,  in  order  to 
fet  it  in  the  fiery  commotion. 

Combujii^  is  the  action  of  the  b^t  penetrating,  the  pore^. 
of  bodies,  and  deflroying  their  coheiion;  in  this  cafe  the 
body  parts  with  its  phlogifton,  provided  there  be  a  fubftance 
ptefent,  which  has  a  ftrong  attraction  to  th^  inflammable 
principle.  If  the  heating  be  performed  ia  open  air,  the  em- 
pyreal air  (which  makes  one-fourth  part  of  the  bulk  oJF  the 
atmofphere),  on  account  of  its  ilronger  attradion,  unites  with 
the  inftammahle  principle^  which  is  thus  fet  at  liberty  ;  froni 
this  union  the  heat  is  compouqdcd ;  and  fcarcely  is  this  heat 
generated,  when  the  corabuftible  body  is  ftill  more  expanded 
by  it  -than  in  the  beginning,  and  its  phlogifton  more  laid 
open.  The  more  the  heat  is  increafed,  the  more  minute  arc 
the  particles  into  which  the  combuftible  body  is  diflblved. 
The  empyreal  air  meets  more  furfaces,  confequently  comes 
in  conta^a  with  nipre  pblogijlon ;  aud^  according  to  its  na- 
ture. 


} 
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fmall  quantity  of  earfl^y  fuhftance,  which  all 

phlogifta, 


^-ure,  iorxsA  an  union  with  a  greater  cfoantity  of  it,  which 
xaufes  a  radiant  heat.  At  this  rooment  the'Conflituent  parts 
$f  the  combuflible  body  are  fo  much  (UCutiited  by  thefliH 
ihcreafing  heat,  that  the  empyreal  air,  continuing  to  pouf 
upon  it  if)  flreams,  attracts  the  phtogifVon  in  ilil)'  greater 
quantities ;  and  hence  the  moil  elaflic  fabdance,  Ligbt^  is 
xompofed,  which,  according  to  tlie  quantity  :Qf  cQmbjtiJIibU 
matters^  Aows  various  colours. 

Such  .is  the  abftradt  of  Scheel^s  ^ew  fyftesn.,  tarken  fronsi 
that  givQta  by  Mr.  Ruffcl,  in  his  Notes  to  Fourcrofs  LeHurei 
of  Chemtftry,  which  I  compared  with  the  original  Frencli 
tranflation  of  the  Author,  as  it  is  more  correct  than  the 
Engliih  tranilatiop  of  J-,R,  Fofter;  and  it  appeared  to  ie» 
perfe6lly  confonant  to  the  atrthorts  ideas*  But  the  only  fyf- 
tem  that  I  know,  which  fully  and  fatisfadVorily  developes 
ithefe  obftrufe  matters,  relating  to  the  nature  of  a^mhuftlhU 
and  fhlogljilc  procejfes^  is  that  given  to  the  public  by  Dr^i^ 
Adair  Crawford^  whofe  friendihip  I  fliall  always  acknowledge 
with  the  higheft  pleafure.  His  New  Theory  was  compleated, 
and  put  in  the  hands  of  the  public,  befare  either  he,  or- any 
other  perfon  in  England,  had  the  lead  knowledge  of  Mr^ 
•Scheeie's  do6trine«  1  puhlifhed,  in  the  year  1780,  2t  fmall 
ejfay  on  this  fubje^t,  containing  a  Iketch  of  Dr.  Crawford's  " 
.do^rine,  reduced  into  a  mathematical  form,  which  is  mtn« 
tioned  by  the  iate  famous  ProfelTbr  Bergman,  in  his  ex* . 
•cellent  treatife  de  AttraSl'ionihus  ek^ivUy  and  was  inferted  iji 
journal  de  Phyftque^  fpr  May  and  Juncy  1781.  The  follow- 
ing  iketch  of  the  part  relating  to  combu/iihks^  is  the  only  one 
that  can  be  allowed  to  this  note. 

Dr.  Crawford  difcovered,  by  the  moft  accurate  and  nice 
.experiments,  that  bodies,  which  contain  a  large  portion  of 
fhlogijlon^  poflefs  but  a  fmaH  (hare  o^fptcijic  keat  or  fire  j  on. 
.the  contrar)',  that  thofe  with  a  great  fliare  of  this  lall,  con- 
tain but  little  phlogiJfcH;  and  finally,  thofe  which  are  de- 
prived of  phlogijfi on,  increafe  their  capacity  for  a  greater  iliarc 
of  fpecificfire.  Thus,  when  regulus  of  antimony  is  deprived, 
of  its  phlogifton,  by  calcination,  which  is  then  called  dtapho^ 

F  f  4  rttic^ 
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phlogifta  leave  behind  in  fhe  fire,  is  not,  how- 
ever, attended  to. 

SECT. 


r///V,  it  nearly  triples  \\,%  fpectfic  fire*  The  fame  change  takes 
place  in  the  crocus  martis  and  in  iron.  This  fad  is  generally 
true,  whatever  be  the  nature  of  the  fubftance ;  and  even  the 
aeriform  ones  ar^  in  the  fame  cafe ;  for  phlogiilicated  air  has 
very  httlc  fpecific  fire :  common  air  has  more  of  // ;  and  ^&«» 
fhioglftlcated  z\T  Ihews  a  mod  prodigious  quantity  oifire. 

From  thefe  fadts  it  is  clear,  that  pblcgifton  zn&fire  are  dif- 
tind  and  incompatible  fubftances ;  fo  that  when  one  enters 
into  the  composition  of  any  body,  the  other  of  courfc  is 
expelled  from  it.  Thus  metals  are  calcined  in  confequencc 
of  a  double  attra£lion,  by  which  the  metal  imparts  its  phlo* 
gifton  to  the  air^  while  the  air  communicates  its  fire  to  the 
metallic  calces  ;  which  is  further  confirmed  by  the  mr  that  is 
found  in  metallic  calces,  whofe  increafed  weight,  by  calcination, 
•orrefponds  to  the  alr^  that  is  expelled  from  them,  by  their 
redu6Uon  to  a  metallic  form* 

All  combuftible  bodies  are  abfolutely  in  the  fame  cafe, 
Thefe  are  fubftances  which  contain  a  large  quantity  of 
fhlogiflon  in  their  compofition,  but  loofely  adherent  to  them* 
Dephlogijilcated  atr^  which  is  greatly  loaded  with  Jpecific 
fire^  has,  at  the  fame  time,  a  flrong  attradion  to  phlogifton  ; 
and,  in  the  zdi  of  comhufiion^  imparts  its  fire  to  the  com" 
buflible  hody^  which  is  confumed,  whilft  the  air  becomes  phlo- 
gifticatcd,  or  loaded  with  ph  og'ijlon.  Thus  we  find  that  ful- 
phur  contaminates  the  air,  .when  burned,  by  the  phlogifton 
it  throws  into  it,  and  the  produced  vitriolic  acid,  if  any, 
becomes  impregnated  with  the  fame. 

In  fome  cafes  the  mod  intenfe  heat,  or  fcnfible  fire,  is  pro- 
duced in  the  combiiilion  ;  but  in  others  it  is  very  moderate. 
This  variety  generally  depends  from  the  quantity  and  quality 
of  the  vapours  produced  by  the  coaibuirion  ;  when  thefe  are 
very  inconfiderablc,  and  the  refiduum  cannot  abforb  xht  fifty 
which  is  emitted  by  the  air,  the  remainder  is  precipitated  or 
diffufed  all  around,  and  produces  a  very  fenfible  heat.  On 
the  contrary,  if  the  vapours  arc  capable  of  abforbing  it, 
then  vcrv  little  heat  is  produced.     We  kno.r  by  the  moft  cer- 
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ti^ 


This  aeriform  fubftance  is  cafily  known  by-; 
its  property  of  inflaming,  when  mixed  wil^lt. 
twice  or  thrice  its  bulk  of  common  atmofphetic 
air ;   and  it  may  be  fafely  afferted  to  be  the^ 
real  phlogifton  almoft  pure  [a\. 

It 


tain  experiments,  that,  for  inflance,  the  vapour  of  water 
abforbs  about  800  degrees  of  heat  beyond  that  of  its  boiUng 
ftate  i  from  whence  it  follows,  that  whenever  there  is  a  quan« 
tity  of  watery  vapours  produced  by  combu/iion^  very  little 
Senjtbie  fire  muft  be  felt.  So  when  fpirits  of  wine  are  fired, 
the  fenfible  h<jat,  which  refults  from  the  combtiftion^  is  verjr 
inconfiderable,'  as  the  greateft  part  is  abforbed  by  the  watery 
vapours  that  are  then  produced  ;  but  when  the  phofphorus  of 
kunkel  catches  fire,  the  heat  is  very  flrong,  there  being  but  a 
fmall  quantity  of  acid  to  carry  off  the  fp^ctfic  fire  that  is  fet 
loofe.  This  is  the  mofl  fatisfa^ry  theory  of  the  nature  and 
procefs  of  combuflible  bodies,  and  of  their  combufiion^  fo  far  as 
the  ftate  of  our  prefcnt  knowledge  has  opened  the  field  of  our 
views  into  the  Optrrations  of  Nature.     7 he  Editor. 

[^l]  The  late  eminent  Philoiopher,  ProfefTor  Bergman, 
fpeaking  o^ phlogijion,  in  his  admirable  Treatife  upon  EledUve 
Attractions,  fays,  that  *'  the  injlammablc  air  cxxv^^^d  ivoici 
metals,  contains  phlogifton  almoft  pure;  and  that  the  two 
celebrated  Philofophers,  Prieftley  and  Kirwan,  feem  to  have 
clearly  proved  the  exiftence  of  phlogifton^  both  analytically 
and  fynthetically  ;  fo  that,  according  to  him  (this  laft  named 
gentleman),  ail  reafons  for  doubting  are  now  removed.  This 
phlogiftic  principle,  when  in  combination,  may  be  let  loofe 
by  various  methods  :  having  recovered  its  elafticity,  an4 
gained  an  aerial  form^  by  a  proper  addition  of  fpecific  heat, 

it 
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It  is  naturally  found  in  fubterraneous  cavi- 
ties, in  fome  coal-pits,  and  other  mines ;  in 
ftagnant  waters,  in  the  niud  of  lake^[/f],  and 

other 
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it  receives  the  came  of  itijlammable  air*^^  But  fome  French 
Phiiofophers,  at  the  head  of  whom  is  the  famous  Mn 
l^avoifier,  pretend,  that  there  does  not  exifk  fuch  a  being  ia 
Nature,  as  that  called,  fince  the  tiipe  of  Beclier  and  Stahl,- 
hf  the  name  .of  phlogijion. 

They  fay  that  the  abforption,  or  combination  of  dephlogif* 
iicated  air^  wdth  metallic  bodies,  by  the  help  of  fire,  anct 
its  cxpulfion  or  fcparation  from  their  calces  by  the  fams 
s^nt,  is  all  that  is  required  both  for  their  calcination^  and 
ibr  their  r^duSlion  or  revificatim.  But  there  is  a  vicious  circle 
in  this  new  theory,  which  ea£Iy  evinces  the  faUacy  of  their 
argument  agalnfl  the  exiflence  of  phlogifloD.  If  it  be  owing 
to  fire,  that  pun^  or  dephlpgijiicated  air^  cooabines  with 
.  metals  to  reduce  them  to  the  flate  oi  calces^  why  do  all  metal- 
lic calces  (thofe  of  gvid  a^Kl  mercury  excepted)  require  any 
fbhgiflic  or  infiammahU  fuhftance  to  reduce  them  back  to  their 
metallic  form?  If  not,  it  &ould  naturally  follow  that  the 
ilinple  expulhon  of  pure  air  tby  fire,  without  any  phlogiflic 
miatter  being  made  ufe  of,  ou§;iit  to  be  fully  fu^cient  to  effe<^ 
that  revification.  Monfieur  de  4a  Metherie,  in  a  letter  inierted 
in  the  latter  part  of  the  yournal  de  Phyfiquij  for  Jub^* 
3784,  p.  473,  has  produced  various  and  ftrong  reafons  againA 
thefe  new,  but  feeble,  attempts  for  exploding  the  exigence  o^ 
P-blogiflon  ;  ami  Mr.  Kin^-an  is  now  collefting  the  moft  con- 
vincJng  fafts  to  fet  this  truth  in  the  moft  clear  light.  S^ 
^bai  has  been /aid  in  the  Note  to  the  laft  Se§.  on  this  Jul jeif. 

The  Editor^ 
\h'\  Mr.  Volta,  profeffor  in  the  Univerfity  at  Pavia,  has  dif- 
eovei-ed  a  kind  of  inflammable  air,  which  is  s^ry  common  ia  ^ 

Nature,  and  is  found  in  the  mud  of  various  ponds  and  rivulets* 
V^hen  a  fiick  is  thruft  into  the  mud  of  fuch  places,  the  akr 
TUihcs  up  in  large  bubbles;  and  may  be  eafily  collected  by  a 
fimnel,  held  fall  by  a  metallic  ring,  into  the  mouth  of  an  iup 
\erted  glafs  veffel  filled  with  water,  at  the  end  of  a  flick  i  in 
the  fame  manner  as  Dr.  Pearfbn  has  propofed  to  get  the  me- 
Vicinal  gai  of  th^e  BuxtOQ  ^at^.    This  kind  of  ix^ajjQma^Dle  air 

icems 


oth^p  plac^^  where  animal'  and  vergotabk  {vkh 
ftaocefr  have  undergone  putrefaidioBK,  as^  lay^ 
i^als,  oli  pfiviee,  &c;.  Alio-  qh  thcr  Ct^ir&ee  of 
fprings  ifOj  Ferfia,  hdlyt  and  Francie,  wliere  it 
^emsr  te^  b^  RQtbmg  ^i;^  but  the  exhaktion  of 

petrol- 

.II  is  fe\imd  likewife  over  thefurfacc  of  the 
earth  ia  various  plaq§&  The  ignfs-  Jufuus^  cm 
jach-Janth^nSyZA  well  aa  diflforent  fier}»  meteors, 
owe  their  exiftence  to  this  fubftance ;  and  the 
falling  fiars  feem  to  be.  nothing  eUe  but  fo 
many  traias  of  inflammable  air,  in  the  fuperior 
parts  of  the  atmofphere,  which  catching  fire 
by  eledricity  or  other  wife,  prodXjce  that  ap-* 
pearance  by  burning  downwards  ^  ^&  is  ren-^ 
dered  v»ry  probable,  by  the  hiffing  noiie  that 
is  fometimcs  viery  audible  at  their  appqarance. 

Inflammable  air  is  alfq  artificially  produced  vck, 
great  abundance,  by  the  diflfolution  of  iron  or 
zinc^  in  almoft  all  known  acids  (the  nitrous 
excepted)  ;  by  digefling  iron  in  an  infufion  of 
galls;  by  diflblving  ;&Inc  in  the  mineral  alkali  ; 
by  combining  iron -and  ziac  with  volatil  alkali ; 
by  the  calcination  of  thefe  two  metallic  fub- 


feems  to  be  the  ufual  produce  of  the  putrefailion,  and  cora^ 
pleat  decompofition  of  vegetable  fubftanccs  in  water.  Its 
inflammability  is  greater  or  more  intenfe  than  that  of  influm^ 
mable  air^  produced  frgn^  the  folutiou  of  iron  or  zinc  in  th<^ 
VUriollc  acid  ;  for  it  requires  to  be  mixed  with,  a  larger  porr- 
tioa  of  atmofpheric  air,  to  produce  its  greateft  explofion  by 
^he  flame  of  a  candle.  Dr,  Prioftley  mentions  thi^  difcovery  of 
f  rofeflbr  Volta,  in  fiis  3d  vol.  on  varioui  kinds  of  air  :  and 
]Mr,  Volta  has  publiiUed,  afterwards,  a  Treatife  on  this  fub* 
^e(^  in  ItaU4B>  with  axi  acC9unt  <Jif  bk  difcovery,  &c.    Editor, 

fiances 
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il^ces  in  the  fire :  and  Mr.  Kin^in  found 
lately,  that  an  amalgam,  made  of  zinc  and 
toercury,  in  a  clofe  veflfel,  after  both  had  been 
jwrcvioufly  dried  in  a  fufficiently  ftrong,  and 
long  continued  heat,  produced  a  good  quantity 
of  inflammable  air ;  fo  that  the  boafted  theory  of 
ibme  French  philofophers,  who  pretend  that 
fome  water  is  effentially  neceffary  for  the  pro- 
duction of  inflammable  air^  is  evidently  falfe  [c]. 

OUs, 

[c]  when  inflammable  air  and  dephlogidicated  air  are  burned 
together,  water  is  found  to  be  the  rcfiduum^  as  Mr.  Volta, 
many  years  ago,  found  often  in  the  experiments  made  with 
Bis  new  Eudiometer.  MeiT.  Cavendifh,  Lavoifier,  Monge, 
La  Place,  and  Meufnier,  have  afcertained  this  fa£b ;  and  that 
the  weight  of  this  water,  lb  produced,  is  nearly  the  fame  as 
that  of  the  two  burned  airs.  But  neither  of  tbefe  gentlemea 
ever  purified  the  infiammable  zxiA  dephlogijiicated  w^  from  the 
watery  vapours  they  contam  :  it  is  thefe  laft,  as  it  feems, 
which  produce  that  water,  they  find  afterwards. 

Mr.  Cavendifli  fays,  that  pure  or  dephlogijiicated  air,  is 
water  deprived  of  its  phiogiflon  ;  and  that  water  is  pure  air 
united  with  phlogifton.  But  Mr.  Watt  thinks  that  water  is 
eompofed  of  dephiogiftkated  air,  and  phUgiJion^  deprived  of 
great  part  of  its  elementary  fire ;  and  that  dephlogiflicated 
dir  is  water  united  to  a  great  quantity  of  elementary  fire^  and 
deprived  of  its  phlogiflon. 

Mr.  Lavoifier  aiTerts,  that  water  is  a  combination  of  pur^ 
mn6  infiammable  air;  fo  that  8686  parts  of  the  firfl,  with  1314 
of  infiamaMe  air,  makes  10,000  of  water;  and  that  this  inj/la" 
mable  air  is  12  times  lighter  than  common  (lir. 

But  Mr.  de  la  Metherie  holds  on  the  contrary,  that  the 
water  produced  by  thecombuftionof  thefe  two  airs,  is  contained 
in  them  both.  The  experiments  of  the  hygrometer,  and  thp^ 
dcliquefcence  of  falts,  prove,  teyond  all  doubt,  that  air  con- 
tains a  confiderable  quantity  of  water :  and  we  know  that  the 
mixture  of  pure  and  nitrous  air  produces  nitrous  acid^  which* 
is  as  ftuid  as  water  ;  fo  that  dephlogijiicated  air  evidently  con-« 
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;;  Oils,  hicumcns^  and  charcoal,  diftilled  drjT 
in  a  retort,  or  by  their  digeftion  on  the  fire; 
jlime,  ;and:evcn-ppT>^der;Qf  pebbles^  ^igefted  in 
the  fame  manner  with, :iMri&»e ;  ^c/'i/,  or,  witli 
marine  acid  iwV,-!  produce  alio  this  inflaromable 
fubftancQ,  .Its principal  properties  are  as  follow : 
.  ,  'i .  It  is  the  Jighteft  of  all  aeriform  fubftances ; 
;  viz.  to^  or  even  more  times  lighter  thaa 
conimoa :  :airt  Mr.  Kirwan  >collefted  it 
very  flowly  Over  quiek-filver ;  arid  found 
it  then=  .  1  z  times  lighter  than  -  atmof- 
pheric  fttr.  On  this  account,,  inflammable 
air  has  been  employed  in  the  new  in-i 
:  vented  aeroftates,  by  the  help  of  which 
various  adventurers  have  performed,  aerial 
•  V  voyages  with  fuccefs.  But  that  inflamma- 
.   ,  ble  vapovir, ;  which  is  formed  from;  yitriolic 

,  air,  is  heavier  thau;  Common  air.  .  j  : 
2.  It  cannot  be  inftan^ed  without  thci  con-' 
currence  of  atmofpheric  air ;  but  whei 
mixed  .^ivith' it,  in  a  due  proportion,  aad 
fet  on  fire,  it  explodes  with  a  confide rabk 
noife.  If  the  mixture  be  of  dephlogljlicatd 
air^  a  detonation  is  produced  as  loud,  as 
'    the  report  of  a  piftol  [d]v  but  mixed  or 

cotntined 


tains  this  fluid  in  itfelf ;  and  the  experiment  of  Mr.  Kirwan, 
mentioned  above  in .  the  text,  is  a  demonflraticn  that  there 
is  not  need  of  any  water  or  moiflure  for  the  produdiion  of 
injlammahle  airT^T^^lc^^iiov^ 

^  {^/]  Inflammable  air,  on  apcoiunt  otits  elaftic  natute,  atifdr 
of  its  levity,  expaods  itfelf  over  a  wid^  fpacQ,  and  may  havq 
every  partic/e  contiguous  to  a  fuffiici^t  quantity  of  the  de* 

fbkgifucaUi 
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iO^Hned  ^Mi  ^  uir^  AtkmAs  with  a 
biire  liambent^ainft. 

3.  The  flame  0f  a  candle,  at  bttriiiDg  coal^ 
an  ele^h-ic  {fktk^  and  th^t  fArc^iK^d  hf 
the  itroke  df  a  flktt,  with  ^ftcely  fets  it  on 
fife*  From  \^nce  it  is  e^kknt,  thftt  iht 
idea  cf  empkykig  %hia  laft  Hdnd  of  lights 
in  thdfemui^swk^re  inflamm;^le  air  hap- 
|)fens  to  4Dfe  /fb%ttid,  is  err^mebiu^ ;  though, 
as  it  ai^vays -0ccypiejs  thehij^eY  part  of 
the  fubterfid>ne0iis  cavities,  ^cfti  account  of  its 
\^\t!j^  it  may  Iteppen  fomeckies  to  «fcape 
the  adion'of^i^  fire. 

4.  When  iuttmi^td  and  pu»,  it  exckxg^iifhes 
ifire. 

5.  if  breathed,  it  kills  animals,  Thofe  who 
pretended  to  breat4ie  it  with  impunity,  did 
not  prev4(wfly  -feiieathe  out,  from  their 
luf^s,  the  who^le  cvf  the  common  ak^  that 

'there  wa«  b63fot%/'  . .    - .  . 

€.  It  has  a  difs^wefibk  fmeli; v?^en  extrafted 
from  m^stijB  f '  if  43^er  mercu^VV  *he  liftell  is 
better.    'I^t -which  is  fouiyd  in  mai-fhes, 

;    "J  At  is  ndt  abfotbed  by  water,  ^^t  leaft  that 

*       which  is  extrafted  from  metals,  over  which 

k  may  be  kept  a  long  time  without  altera- 

tion ;'  but  after  one  or  two  years^  it  is  no 

more  inflamm^able. 

•- '  ,j  I  ' — ^— ^—  ■  ^  ^ .,  -     -       »  ■  .  ■  ^ 

pfhgiJIkiafeii^aTr  TSiiWdd  Prlth.   In  this  fituation  a  ipark  of. fire 
ffiiVvades  the 'Whole  mafs  at  once,  and  producer  that  violent 

6,  Does 


8.  Does  iK)t  render  lime-water  turbid  by  it- 
felf ;  but  being  inflamed  over  k,  the  water 
is  tro^Med,  and  depc^ts  fome  o£  the  chalk 
it  contains. 

9.  Has  no  acid  qualities* 

10.  Does  not  calcine  metafs ;  on  the  contrary^ 
Dr.  iPtieftley  has  revived  fotae  of  their 
calces  by  the  rays  of^the  fun,  througii  i 
btjrirtng  lens,  in  a  gfafs  veffel  filled  with 
this  air^  over  a  bafbn  of  mercury, 

1 1 .  It  actelerates  vegetation. 

12.  It 'hinders  pdtrefaftion,  thottgh  in  a  de*' 
gfee  Very  inferior  to  fixed  air. 

i^.  It  is  abforbed  by  charcoal  [e]. 
EuUtorf  chiefly  from  Leonhardi,  Kirwan,  &c. 


*^"m 


\i\  tndammable  air  admits  confiderable  varieties,  according 
to  the  nature  af  the  fubftances  from  which  it  is  produced^i 
and  often  gives  different  reliduums  upon  combuftion,  fome  ot 
which  are  of  the  acid  kind.  If  it  is  produced  from  charcoal^ 
»t  yields  aerial  acid^  or  jistt  air :  from  folutions  of  mctaHi^ 
fubftanccs  in  the  vitriolic^  nitrous^  or  marin$  acids^  it  yields 
thefe  reipcftive  acids,  as  Mr,  Lavovfier  aflerts, 

^ther,  converted  into  vapour  in  a  vacuum,  gives. a  per- 
manent el^ftic  vapour,  which  is  inflammable.  The  atmofpherei; 
which  floats  round  the  Fraxinelta  (the  planet  called  di^arrit 
hlanCy  which  grows  in  the  woods  oi  Lunguedoc^  PrtiVence^  Ftalj, 
&c.)  is  inflamable  from  the  admixture  of  its  vapours,  whicbi 
feena  to  be  of  the  Bature  of  an  elTential  oil:  fo  that  on  ap- 
proaching the  flame  of  a  candle  under  this  plant,  in  hot  wea- 
ther, it  takes  fire  in  an  inflant ;  although  the  efTential  oil,  ax- 
tra6ted  from  this  plant  by  diftfllation,  is'  not  inflamable,  on 
account  of  the  watery  particles  mixed  with  it,  as  Mr.  Bomare 
aflerts. 

Mr.  Schecle  is  of  opinion,  that  every  inflammable  air  is 
compofed  of  a  very  fubtile  oil*    This  coincides  with  tlie  idea 

«at-ertained 
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S'E  C  T.    230.    (Additional.) 

Hepatic  Air. 


--% 


.  This  air  feems'to  confift  of  fulphur,  held  in 
iblution,  in  vitriolic  or  marine  air.  It  is  in- 
flammable,  when  mixed  with  three  quarters  of 
its  bulk  of  common  air.  Nitre  will  take  up 
about  half  the  bulk  of  this  air :  and  when  fatu- 
jrated  with  it,  will  turn  filver  black;  but  if 
ftrong  dephlogifticated  nitrous  acid  be  dropped 
into  this  water,  the  fuphur  will  be  precipi- 
tated \a\. 

One 


Jtntcrtaincd,  by  chymifts,  of  their  phlogiiton  ;  and  is  confirmed^ 
by  the  fad,  of  its  being  naturally  found  in  thofe  fprings  from 
fvhence  ifTiies  petrol,  whofe  exhalations  are  veiy  inflamable. 

The  rcliduum,  which  remains  in  the  atmofphere  after  the 
connbullion  of  inflammable  air,  is  extremely  noxious  to  animals. 
Doctor  Prieftley  takes  it  to  be  a  combination  of '^Wa^//?o« 
yKxxhpure  air^  and,  on  this  account,  calls  it  phtogt/licated  air. 
But  Mr.  Lavoifier,  on  the  contrary,  thinks  this  to  be  a  pri* 
mltive  fubjiance  of  an  unchangeable  nature,  and  gives  it  the 
fingular  name  oi  atmofpheric  mephitis.     The  Editor. 

[tf]  The  great  Swedifh  Chemift  Mr.  Scheele,  was  the  firft 
'who  difcovcred  the  exiflencc  of  this  kind  of  air ;  and  al- 
though his  Treatife  on  Air  and  tire  has  been  publiflied  fincc 
the  year  1777,  hardly  any  other  philofophcr  has  carefully 
examined  its  fingular  properties.  Mr.  Kirvvan  has,  however, 
applied  himfelf  of  late  to  this  object ;  and  has  communi- 
cated to  the  Royal  Society,  his  various  and  interefting  obfer- 
v^tions  upon  it ;  as  thefe  were  made  on  veffels  over  quickiilver, 
we  may  depend  on  the  refults,  be'^aufe,  if  the  veffels  are  over 
water,  this  air  is  in  great  part  abforbcd  by  it;  and  for* this 

circuroftancc 
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Ohe  hundred  cubic  inches  of  this'aif,  may 

hcfld  eight  gfaihs  of  fulphur  in  folution,  in  the 

temperature  of  i5o® ;   and  more^  if  hotter. 

Almofpheric  air  alio  decompofes  hepatic  ain 

•It  is  found  in  many  mineral  waters,  and  par*- 

ticularlym  the  hot  baths  of  Aix-la-Chapelle. 

The 

? 

^ ^  "  <      _     X   J^J       -T  -    I'  " "- *  -^A^^^-^  •   ■       ■      ■  --       -^^ ^^-^fc 

circumftance  thcfe  refults  are  fometimes  different  from  thofc 
of  Mr.  Senebier,  who  has  wrote  oil  the  fame  fiibjedl, 

Profeflbr  Leonhardy,  in  his  Treatife  upon  the  Difcoveries  of 
various  Srs^  points  out  the  moft  part  of  the  following  pro- 
perties of  hepatic  air. 

1.  Its  fmeli  diftinguilhes  it  from  any  other  kind  of  air, 
being  like  the  fmell  of  rotten  eggs,  or  the  fmell  of 
hepar  ftilphuris, 

2.  Mixed  with  two-thirds  of  common  or  nitrous  air,  it  may  be 
fct  on  fire  by  the  flame  of  a  candle,  like  the  inflammable  air 
of  the  laft  Se£t\on  ;  the  veflel  is  filled  with  a  whic^  thick 
fmokcj  which  fmells.  like  volatil  fpirit  of  fulphur ;  and 
a  white  powder  is  depofited,  which  confifls  of  ful- 
phur.   It  detonates  with  dephlozijiicated  air. 

3.  It  is  mifcible  with  water,  and  communicates  to  it  a  flat^ 
but  penetrating  and  very  difagreeable  flavour* 

4.  It  kills  animals,   if  incloled  therein. 

5.  It  extinguillies  alfo  the  flame  of  a  candle  when  immeried 
in  it, 

6.  Does  not  change  the  colour  of  paper  tinged  with  Fer- 
nanbuco  wood : 

7.  Biit  it  always  turns  the  tincture  of  turnfol  to  red,  what- 
ever be  the  manner  by  which  it  had  been  produced. 

8.  Mixed  with  atmofpheric  air,  it  phlogifticates  it. 

9.  The  vitriolic,  marine,  and  acetous  acid,  do  not  precipi- 
tate the  fulphur  from  it.     But 

10.  Nitrous   acid,  and  dephlogifticated  marine  acid,  do  pre- 

picitate  the  fulphur. from  it. 
ii.  Tin,  bifmuth,  regulus  of  antimony,  and  zinc,  are  not 

attacked  by  this   air. 

G  s  12.  fiut 
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The  caufe  and  manner  of  theiir  containiag  fxil-* 
phur,  which  was  long  a  problem,  hds  at  lalb 
been  happily  explained  by  Mr.  Bergo^am 

It  plentifully  occurs  in  the  neighbourhood 
of  volcanos,  and  in  feveral  mines.    Kirwan. 

*>    ■.  II         II         ■■!   ■  Ill  I     11^  I        ■ ■        ■ I I    — M— . 

12.  But  copper  and  iron  become  of  a  blue  colour;  lead 
ealily  tamiOies,  when  immerfed  in  it ;  and  mercuiy  be- 

•   comes  black. 

13.  Water,  impregnated  with  hepatic  air,  turns  filvcr  hlatk ; 
precipitates  arfenic,  from  its  folvenr,  into  a  powdef  re- 
fembUng  orpigment :  precipitates  zinc  from  the  Vitrio- 
lic acid  :  and  the  folution  of  corrofive  fublimate,  into  A 
white  powder.  The  folutions  of  filver  in  nitrous  acid 
and  of  fait  of  lead,  are  precipitated  of  a  black  colour* 
The  folution  of  copper,  and  of  the  martial  vitriol,  a« 
well  as  that  of  mercury  in  nitrous  acid,  are  precipitated 
by  the  fame,  of  a  dark  brown  colour. 

14.  This  water,  fo  impregnated,  diflblves  iron  fih'ngs;  and 
this  folution  takes  a  purple  colour,  if  the  infufion  of 
galls  be  added  to  it.  But  phlogifticated  alkali  does  not 
produce  any  change. 

15.  It  does  not  precipitate  lime  from  lime-water,  imlefs  a, 
very  large  quantity  of  this  air  paflcs  through  a  fmall  one 
of  water. 

Hepatic  air  is  ealily  obtained  by  art,  from  all  forts  of  liver 
of  fulphur,  whether  the  bafe  be  an  alkali,  an  earth,  or  a 
metal,  if  any  acid  is  poured  upon  it :  and  the  better,  if  ufc 
is  made  of  the  marine  acid,  becaufe  it  contains  phlogiftoii 
enough,  and  dees  not  fo  flrongly  attrads  that  of  the  bepar 
fulphur  is.  For  this  reafon  the  nitious  acid  is  not  fit  for  thi< 
procefs,  as  it  combines  itfelf  with  the  phlogifton,  and  produces 
nitrous  air.  It  may  alfo  be  produced,  by  diftilling  a  mixture 
ox  Julphur  2ii\^poufdered  charcoal;  or  of  fulphur  and  oil,  &c. 

According  to  Mr.  Kirwan  (in  the  iirft  part  of  PhiU  Tranf, 
for  1*;%^)^  hepatic  ahr  conH&s  of  fulphur  alone,  kept  in  an  aerial! 
ftate  by  the  matter  of  beau  It  has  evidently,  though  weakly^ 
an  acidity  of  the  vitriolic  kind^  as  fulphur  does ;  and  no  i«- 
fiammable  air  can  be  extracted  from  it,  unlefs  when  produced 
by  thofe  compounds,  which  afford  the  fame,  as  carbonaceous^ 
2iV\d  faccharim  compounds^  icQ.    7he  Editor .r 

SECT. 
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Pblog^n  combined  with  Aeridt  Acid.  Btack 
Leadi,  or  Waddv  Phlogifton  acido  aereo 
fatiatum,  I*lumbagO,  Z^/.  Reiftley,  Garm. 
Blyert^^  Swed.  [a\.  .  ^ 

k  4 . . .  It  is  found 

^  Of  a  fteel-graiacd  And  dull  texttire^  iextura 
thalybe^.  It  is  naturally  black ;  but  when 
rubbed,  it  gives  a  dark  lead-colour. 

c.  Of 


Mil.r   afifarl    I'lit)  i»iii    ■     ■  !■    ■■      IB1        >Li         ■■       ■«■  T    I        ■•       ■!     la 


[tf]  The  Author,  and  all  preceding  Mincralogifts,  coil* 
founded  the  black  had  with  nu^didena^  whofe  appearabcii  is 
hearly  the  fame ;  although,  on  Wme  examitlation,  the  texture 
of  the  laft,  which  is  compofed  of  very  diftindt  oblong  fcales, 
cafily  diflinguiflics  it  from  the  black  lead.  This  laft  fub* 
flatice,  having  been  lately  found  to  be  of  a  metallic  nature, 
will  be  ranged  among  the  S^mi^metals  in  the  fourth  and  lad 
Clafs  of  Minerals. 

The  blac|:-lead^  or  pllimbago,  is  a  foflil  fiibftance  extremely 
black ;  but  when  frefh  cut  it  appears  of  a  bluifh  white,  and 
Ihining  as  ledd. 

Its  texture  is  micaceous,  and  minutely  fcaly;  pretty  brittle; 
and,  when  broken^  of  a  granullar  and  dull  appearance^ 

It  leaves  a  line  blackifh^  fmooth,  and  (hining  trace,  when 
tubbed  on  paper ;  but  of  a  much  darker  hue  than  that  made 
with  roolybdene,  which  has  a  white  lllvering  appearance."  This 
tafily  di(linguiflies  one  from  the  other. 

BJack-k^d  is  too  foft  to  ftrike  fire  with  fiecU 

O  g  z  Itt 
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c.  Of  a  fine  fcaly  and  coarfe-grained  texture, 
textura  micacea  et  granulata.  Coarfe  black- 
lead. 

It  has 


Mkpi 


Its  fpccific  gravity  is  from  1,987  to  2,267.  BriiTon  found  it 
to  ber:2^i456. 

Is^infoluble  in  the  mineral  acids. 

In  a  flrdng  heat  and  open  fire  it  is  wholly  volatile,  leaving 
only  a  little  iron^  which  feeros  to  be  accidentally  found  in  it, 
and  a  few  grains  of  filiceous  earth. 

The  ufual  fiuxes^  do  not  effe£^  its  fufion. 

It  is  dccompofed  by  dctonnation  with  nitre,  in  a  red  hot 
crucible. 

Mr*  Scheele  found  that  -plumbago  confifts  of  phlogifton 
combined  with  aerial  acid.  But  Mr.  Pelletier  has  demonflrated, 
that,  when  it  is  pure,  it  aeither  produces  any  fixed  or  infla- 
mableair'y  both  which,  when  found,  are  entirely  owing  to 
the  fubilances  that  are  mixed  wMth  it. 

0;;rpart  0^ plumbago y  according  to  Mr.  Scheele,  requires  ten 
of  nitre  to  decompofe  it,  whereas  one  of  charaal  requires  five 
of  nitre;  hence  it  dppears.|||Contain  twice  as  much  phlogiflon 
as  charcoal  does. 

From  hence  Mr,  Kirw-an  deduces,  that  100  parts  of  plum- 
bago contain  67  of  phlogifton  ;  for  100  gr,  of  nitre  contain 
33  gr,  of  real  nitrous  acid;  thefe  are  decompofed,  when  it  re- 
ceives as  much  phlogiflon  as  is  necelTary  to  convert  it  into 
nitrous  acidy  or  a  little  more.  Now  33  gr,  of  nitrous  acid  arc 
converted  into  nitrous  air  by  67  gr,  of  phlogidon  ;  then  100 
gr.  of  nitre  require,  for  their  decompofition,  67  gr*  of  phlo- 
giflon. The  remaining  $}  pafts  may  be  water,  or  other  vola- 
tile fubftance.  For,  according  to  MeiTieurs  Gjihn  and  Hielm, 
100  gr,  of  plumbago,  calcined  in  a  muffle,  did  loofe  90  gr» 
in  weight,  the  remainder  was  a  fcrrugineous  earth  ;  and  the 
fulphureous  fmell  fliewcH  it  contained  fome  pyrite,  which 
both  wtYt  accidental  to  the  black-lead.  But  Mr.  Pellcxier  af- 
firms, that  this  fubflance  is  volatilized  in  a  flrong  fire,  without 
producing  any  air,  nor  other  aeriform  fubilancc:  from  whence 

it 
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It  has  at  the  fame  time  a  fcaly  and  a  granu- 
lated appearance. 

From 


it  muft  be  concluded,  that  the  plumbago  anafyfed  by  Mr. 
Scheek,  was  not  qqitepurc. 

But  when  this  fubdance  is  es^pofed  m  clofe  vefTels,  it  under- 
goes a  long  and  flrong  heat,  as  chnrcoal  does,  without  any 
lofs  in  its  weight, 

Our  Author  (Cronftedt),  has  obferved,  in  a  note  to  this 
Se6tion,  that  '*  Profeflbr  Pott  had  examined  the  black  lead' 
**  in  covered  veflels,  aqd  Mr,  Qiiift,  in  an  open  fire :  from 
**  which  difference  in  the  method  of  treating  it,  different 
*'  notions  have  arifen  :  bpcaufc  the  bl^ck-lead  is  nearly  unal- 
**  terable  wbep  expofeii  to  thq  fire  in  covered  veflels,  or  when 
**  immediately  put  into  a  {Irong  charcoal  fire,  but  it  is  almoft 
**  wholly  volatile  in  a  calcinitig  heat.  This  is  thq  cafe  with 
♦*  feveral  others  of  the  mineral  phlogiftons;  and  from  this  we 
*'  may  in  general  learn,  how  neceflary  it  is  to  examine  the 
*«  mineral  bodies  by  many  and  different  methods ;  and  to  cn- 
*«  deavour  to  multiply  the  experiments  mofe,  tl^aq  what  has 
^f  been  hitherto  done."  ^ 

Mr.  Pclletier  aiferts,  that  metallic  calces  cannot  be  reduced 
with  it  ajone,  unlefs  mixed  with  Jixed  alkalj^  in  the  fame 
manner  as  when  charcoal  is  employed  in  fuch  circumftances. 

Nof  can  it  be  combined  with  iron,  z%  Bergman  alTerts,  or 
with  any  other  metal,  although  it  may  be  fimply  interfperfed 
between  its  particles. 

Mr.  Pelletier  acknowledges,  that  there  is  a  kind  of  plum- 
bago found  f\yimming  over  the  melted  iron  in  lar^e  furnaces, 
where  iron-ores  are  fmelted.  But  he  thinks  that  thi^  muft 
have  been  naturally  mixed  with  the  mineral;  and  it  is  the 
only  known  plumbago  of  a  very  diflin^t-  lamellar  form,  as 
he  obferved  in  the  pieces  got  from  the  iron-works  at  Val- 
iancy, in  the  French  Province  of  Berry, 

This  fingular  foflil  was  claflfed  alfo  among  the  tnfiammahits 
by  Profeflbr  Bergman,  in  his  Sciagraphia^  as  well  as  the 
diamond^  on  account  of  their  burning  in  a  vehement 
fire,  without  leaving  any  refiduum.  Mr.  Kirwan,  in  hU 
excellent    Elemenn    of    Mineralogy^    thought    they     both 

G  g  3  ^     dcfervci 
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From  Graa  In  the  province  of  Up]«n3,  and 
from  Tavaftehuflan  in  Finland  [H], 

SECT. 


deferved  to  be  treated  feperatcly  from  any  other  clafs  of 
foffil  fubftanc^s,  on  account  of  thcrr  copibuftion  commencing 
at  (6  high  a  degree  of  heat ;  but  I  thought  proper  to  pre- 
ferve  them  both,  in  the  claffes  where  our  Author  had  put 
them  at  firfl^,  as  was  already  mentioned,  Note«,  page  433. 

[^]  Blac^*lead  is  found  in  various  parts  of  the  world,  though 
>fparingly,  and  of  \'ery  different  qualities;  viz.  in  Germany^ 
France^  Spain\  Cape  of  Good  Hope y  and  America  \  biit  the  beft 
fort,  which  by  Jts  fine  black  and  iliining  fubftance,  is  the 
fit  tell  of  all  for  making  good  pencils  to  draw  upon  paper, 
■\i  only  found  in  the  County  oi  Cumber  land ^  in  England^  at  a 
place  i:2X\t^  BorYowdale^  which  may  be  fa  id  to  fumi(h  the 
whole  continent  abroad,  as  well  as  at  home,  with  this  ufeful 
mineral.  I  have  feen  various  fpecimens  from  different  countries, 
'but  their  co^rfe  texture  and  bad  qualit}%  cannot  bear  any  com- 
parifon  with  that  t)f  BorrQwdalcj  though  it  fometitnes,  bu< 
feldom,  contains  pyritaceous  ||irticles  of  iron,  &c.  It  is  but  ^ 
few  years  ago  that  this  minefeemed  to  be  almoft  exh^ufbed ;  but 
by  -digging  fome  few  yards  through  the  flrata  underneath, 
;tccording  to  the  advice  of  an  experienced  Miner,  whofe  opi- 
nion had  been  long  unattended  to,  a  very  thick  and  rich 
Tein  of  the  bcft  black-lead  has  been  difcovercd,  to  the  great 
joy  of  the  proprietors,  and  advantage  of  the  public. 

The  great  ufe  of  plumba-go,  is  to  draw  the  out-lincs  an^ 
Jketches  of  any  figure  on  paper^  in  the  moft  cafy  and  «xpeT 
ditious  manner;  a-nd  it  has  the  advantage  of  beiiig  taken  off 
at  pleafiire,  by  nibbing  it  off  entirely  with  a  piece  of  tha^ 
claftic  gum  or  refmous  fubftance,  which  comes  chiefly  froni 
Brafil,  called  by  the  natives  Caout-chouc^  and  known  in  England, 
(not  many  years  ago,  for  this  ufe)  by  the  name  of  Indian-rut* 
ber.     See  the  following  Sedt.  338.  01^  the  elaftic  Petrol. 

The  plumbago  is  adapted  for  this  purpofe,  by  being  cut 
ipto  thin  parailclopipeds,  and  put  in  quadrangular  grdores 
jnade  of  cyprefs-wood ;  and  a  {lit  being  glued  over,  they 
^rc  wprked  into  fmall  cylinders  like  quills.     This  h  the  true 

method 
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SECT,    ajz.    (Additional.) 

I 

Mineral  tallow.     Sevum  minerak.  Mumia^'L2X. 

Betejfoon. 

This  was  found  in  the  fea  on  the  coafts  of 
Finland,  in  the  year  1736.  Its  fpecific  gravity 
is  0,770 ;  whereas  that  of  tallow  is  0,969.  It 
burns  with  a  blue  flame,  and  a  finell  of  greafe, 
leaving  a  black  vifcid  matter,  which  is  with 
more  difficulty  confuted. 
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method  by  which  the  good  Englifli  pencils  Tire  made ;  whereas 
the  method,  indicated  by  .Mr.  Fourcroy,  of  employing  the 
powder  of  this  mineral,  made  into  a  pafte  with  fqlphur,  or  mixed 
with  fome  mucillagenous  fubftance,  is  never  employed  but  by 
fome  poor  Jews,  who  fell  thefe  pencils  very  cheap  for  carpen- 
|;er8  work,  and  othisr  coa|:fe  drawings* 

One  part  of  plumbago,  with  three  of  clay,  and  fome  cows 
|iair,  makes  an  excellent  plafter  for  covering  retorts  in  chemi« 
cal  laboratories,  as  it  keieps  the  fame  form,  even  after  they 
bftppen  tp  melt  with  the  force  of  fire. 

The  famous  crucibles  of  Ypfen,  are  made  at  Paffaw,  in 
8axoQy,  with  plumbago  mixed  with  clay :  they  are  known  in 
England  by  the  name  of  Heffian  crucibles ;  but  there  is  now  a 
xnanufadtory  of  the  fame  kind  at  Chelfea,  near  London,  where 
crucibles  are  made  nearly  as  good  as  the  foreign  ones.  The 
powder  of  black-lead  ferves  alfo  to  cover  the  ftraps  of  razors ; 
and  it  is  with  it,  that  caft-iron  work,  as  ftoves  and  the  like, 
receive  a  fhining  furface;  but  an  ufeful  application  of  thi^ 
fluff,  not  generally  known,  is  to  fmooth  the  furfaces  of  wood- 
work, which  (lide  one  over  the  other,  fuch  as  wOoden^lcrtws\ 
packers 'prejjes^  &c.  as  neither  greafy  nor  oily  fubftances,  or 
any  kind  of  foapy  ointments,  product  fo  good  an  effedl  on 
them*     The  Editor. 

G  g  4  It 
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It  is  foluble  111  fpirlt  of  wine,  only  whea 
tartarized :  and  even  then  leaves  an  infoluble 
refiduum;  but  expreffed  oils  diflblve  it  when 
boiling. 

It  is  alfo  found  in  fbme  rocky  parts  of  Perfia, 
but  feems  mixed  with  Petrol,  and  is  there 
palled  Schebennaady  Tfienpetiy  Kodreti. 

Mn  Herman,  a  phyfician  of  Strafburg,  men- 
tion 5  a  fpring  in  the  neigh bourhoqd  qf  that 
cjty,  which  contains  a  fubftance  of  this  fort 
diffufed  through  it,  which  feparates  on  ebul- 
lition, and  may  then  be  coUefled. 

Thus  far  Mr.  Kirwan,  who,  with  great  pro- 
priety, inferted  this  fubftance  in  his  Elements 
of  Mineralogy^  among  Phlogiftic  Minerals  ;  but 
I5r.  Lippert  was  doubtful  whether  this  fub- 
itance  could  be  clafled  amongft  them,  though 
he  has  not  given  any  good  reafon  for  excluding 

it. 

But  that  there  exifts  a  fat  mineral,  like 
tallow  or  butter^  has  been  lately  proved  by 
the  extraftion  of  a  greafy  fubftance  out  of 
peat  in  Lancafhire,  as  will  be  mentioned  in 
$p£l.  250.     The  Editor. 


SECT, 
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SECT.    233,    (145.) 

Ambergri?.     Ambra  grifea. 

-    '  ■  ■       •    '  I 

It  IS  commonly  reckoned  to  belong  to  the 
mineral  kingdom,  although  it  is  faid  to 
have  doubtful  marks  of  its  origin  \a\, 

a.  It 


[tf]  Ambcrgrife,  according  to  the  aflertion  of  Mr.  Aublet, 
,(in  his  Hiftoire  de  la  Guyanc,  printed  in  1774),  is  nothing 
piore  than  the  juice  of  a  tree  infpiflated  by  evaporation  into 
^  concrete  form.  This  tree  grows  in  Guyana,  and  is  called  . 
Cuma^  but  has  not  been  invefligated  by  other  botanifts. 
When  fome  branches  are  broken  by  high  winds,  a  large  quan- 
tity of  the  juice  comes  out :  and,  if  it  chances  to  have  time  to 
dry,  various  maflfes  (fome  of  which  had  been  fo  large,  as  ^ 
to  weigh  1 200  pounds  and  more),  arc  carried  into  the  rivers  by 
heavy  rains,*  and  through  them  into  the  fea:  afterwards  they 
are  either  thrown  into  the  fliore,  or  eaten  by  fome  fifli,  chiefly 
the  fpermaceti-whale,  known  by  the  name  of  i'hy Jeter 'Macro* 
Cephalusj  among  I<^yologifls.  This  kind  of  whale  ;s  very 
greedy  of  this  gum-refin,  and  fwaliows  fuch  large  quantities, 
when  it  meets  with  it,  that  they  generally  become  fick  ;  fo  that 
thofe  employed  in  the  fifhery  of  thefe  whales,  always  expert  to 
find  fome  amber,  mixed  with  the  excrements  and  remains  of 
other  food,  in  the  bowels  of  thofe  whales,  who  are  lean. 
Various  authors,  among  whom  is  Father  Santos,  in  his  Ethiopia 
Oriental^  who  travelled  to  various  places  of  the  African  coaft, 
and  Bomarc,  fay^  that  fome  fpecies  of  birds  are  fond  of  eating 
this  fubftance,  as  well  as  the  whales  and  other  fiflies. 
This  accounts  very  well  for  the  claws^  beaks,  bones^  and  fea^ 
thers  of  birds ;  parts  of  Vegetables  5  Jheds  and  bones  of  fijh^ 
and  particularly  for  the  b  aks  of  the  cuttle  fifh,  or  fepia 
o^cpedia^  that  are  fometimes  found  in  the  mafs  of  this  fub- 
ijaijcc.     Dr.  Svyediar,  however,  attended  only  to  thefe  lafl^ 

though 


# 

I 

^     ^.  It  has  an  agreeable  fmell,  chiefly  when 
burnt : 

^.  Is  confumcd  in  ^  open  fire : 

c.  Softens  in  a  fligHt  degree  of  warmth,  fo 

as  to  fiick  to  the> teeth,  lil^e  pateh* 
V,  It  is  of  a  black  or  grey  colour ;  and  of  ^ 

dull  or  fine  gn^int^d  texture  [^]^ 

/  Thq 
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tliough  he  had  mention^sd  alfo  the  other  fnbdances  in  his 
paper,  inierted  in  the  Phlkfrpki^al  Trtrnfa^i^ns  for  "iJ^Si 
wherein  he  attempts  to  eftablifh  the  very  erroneoqs  opinion, 
that  the  amber  is  nothipg  plfe  but  a  pr^tcrrnatoraHy  hardened 
dung,  or  faeces  of  the  phyfeter  whale.  It  is  not  a  little  fur- 
lirifingf  that  both  Dr.  Withering  and  Mr,  Kirwan  have  emn 
fe^raced  this  ill-grounded  notion.  Certainly  they  did  not  read 
that  paper  with  any  fort  pf  attention,  pr  th^  would  have 
perceived  the  futility  of  hi?  reafoning. 

[*]  The  late  Mr.  Aublet  abovementioncd,'  with  whom  \ 
was  intimately  acquainted,  gave  me  fome  fpecimens  of  this 
gum-rclin,  which  he  collected,  on  the  fpot,  from  the  cuma 
tree^  at  Guyana.  The  beft  of  thefe  I  prefentcd  to  my  late 
worthy  friend  Dr.  Fbthergill,  who,  for  the  imminent  quaUticn 
of  his  mind,  and  the  benevolence  of  his  heart,  wiH  b.c  cve^ 
regretted  by  all  that  kne\v  him.  From  thd  remainder  of  thefi? 
fpecimens,  I  gave  the  beft  to  my  worthy  friend  Dr.  Combe, 
F.  SirS. :  and  the  reft  I  ftill  keep.  It  is  of  a  whitilh  brown 
colour,  with  a  yellowifli  fliade;  it  melts  and  burns  like  wax 
on  the  fire,  but  it  is  rather  of  a  more  powdery  confiftency 
than  any  amber  I  have  fcen,  probably  on  account  of  the  irtir 
proper  feafon  in  which  it  was  coUefted.  The  iingularity  of 
this  gumo-refia  is,  that  it  imbibes  very  ftrongly  thefmell  of 
the  aromatic  fuhftances  which  furround  it ;-  and  it  is  well 
known,  that  perfumers  avail  themfelves  very  confidefably  of 
this  advantage.  My  late  friend,  Mr.  Rouelle,  one  of  the 
greateft  chemifts  of  France,  examined  very  carefully,  this  fub- 
ftaiice  brought  over  by  Mr.  Aublet :  and  found  that  it  pro- 
dticed  the  Very  fam^  refults  as  any  other  good  kind  of  amber. 
Bcfidcs  Mr.  Aublet*^  authori$f,  which  is  decrfi ve,  as  being 

grounded 


The  grey  is  reckoned  the  beft,  and  is  fold 
very  dear.  This  drug  is  brought  to  Europe 
from  the  Indies,  It  is  employed  in  medicine : 
and  alfo  as  a  perfume  [<•]# 
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grounded  upon  dirc6t  proofs  of  fa£t,  Rumphius,  quoted  by 
Bcrgipan,  long  fincc  mentioned  a  tree,  called  Nanarium^ 
whofe  ln<*pi(rated  juice  refembles  amben  It  cannot  therefore 
•''at  prefent  be  doubted  that  th6  origin  of  this  phlogiftic  fub- 
ftance  is  the  vegetable  kingddrti ;  •  although  it  may  be  ofteh 
found  and  reputed,  as  a  prod^^  of  the  ^offil  kind.. 

This  fubftaoce,  being  analyfed  by  Mcflrs.  GepfroyandNcw* 
man,  quoted  by  Mr,  Fourcroy,  yielded  them  the  fame  prin- 
ciples, at  th^  bitimiens ;  viz.  ^n  acid  fplrit,  a  concrete  acid 
fait,  fome  oil,  and  a  charry  refiduum;  which  ^videhtly  evtnceiy 
I  think,  that  all  thefe  fat  and  oily  foffil  fubibances,  have  their 
origin  from  the  other  two  kingdoms  of  Nature.     Tie  Editor^ 

Ic]  Amb'ergilfe  is  not  brity  brought  from  the  Eaft- Indies^ 
but  from  the  coails  of  the  Bahama  Ifiands,  Brafil,  Madagaf- 
par,  Africa,  China,  Japan,  the  Molucca  lilands,  the  coafts  of 
Coromandel,  Sumatra,  &c.  Dr.  Lippert,  in  the  Treatise  he 
puWifhed  at  Vienna,, in  1782,  entitled  Phhgiftokgia  AfimraUs^ 
Jias  copied  chiefly  from  Wallerius  what  he  aifcrts  of  th|S 
iubftance.  He  affirms  that  there  are  eight  known  ^jccies  of 
amber^  five  t>f  a  fingle  colour ;  vi%.  the  white  and  the  black 
from  the  liland  of  Nicobar,  in  the  Gulph  of  Bengal,  the  a^i 
coloured,  the  yellow,  and  the  blackilh^  and  twa  variegated^; 
viz.  the  grey  coloured  with  black  fpecks,  and  the  grey  with 
yellow  fpecks.  This  lafl:  he  aiferts  to  be  the  mof);  eflieetned 
on  account  of  its  very  fragrant  fmell,  and  to  come  from  the 
South  coaft  of  Africa  and  Madagafcar,  as  well  as  from  Suma* 
tra ;  and  that  the  black  dark  coloured  amber  is  ofren  fchind 
in  the  bowels  of  the  cetaceous  fifhes.  The  fame  author  adds 
idfo  from  Wallerius,  that  by  diftilling  the  oil  of  yellow  amber 
(fucTcinum)  witk  three  parts  and  a  half  of  fuming  nitrous 
acid,  a  refiduum  remains  like  rofin,  which  emits  a  perfeft 
fmell  of  muik;  from  whence  fome  conclude,  that  the  amber- 
grife  belongs  to  the  foffil  kind  :  the  contrary,  however,  k 
evinced  in  the  preceding  Note.    Thi  Ediurm 

z  SECT. 
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SEC  T.    234.    (146.) 

Amber.  Ambra  jlava.  Succinum.  EleSirum : 
Lat.  G?r^^/,  French.  Agijleln^  ^ernjietn^ 
Germ. 

This  IS  a  fubftaince  which  is  dug  out  of  the 
earth,/ and  found  on  the  fea-coafts.  According 
to  the  experiments  of  Mr.  Bourdelin,  it  confifts 
of  an  inflammable  fubftance,  united  with  the 
acid  of  common  fait,  which  feems  to  have 
given  it  its  hardnefs  \a\. 

It 
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Ka]  The  yellow  amber,  or  catahi^  as  the  French  call  it,  is 
^abardy  brittle,  tadeleis  fubftance. 

Its  fpecific  gravity  is  from  x®65  to  iioo. 

Its  fracture  is  even,  fmooth,  and  glofly,  capable  of  a  fine 
pol)^ ;  and 

Becomes  electric  by  frid>ion. 

When  mbbed  or  heated,  it  emits  a  peculiar  agreeable  fmell, 
particularly  when  it  melts,  for  \vhich  efFe6l  it  requires  a  heat 
of  5  so  degrees  of  Fahrenheit's  thermometer,  but  it  then  lofes 
its  tranfparency^ 

Projefted  on  huming  coals,  it  burns  with  a  whitiili  flame 
and  a  whitilh  yellow  fmoke;  it  gives  very  little  foot,  and  leaves 
brownifh  aihes. 

It  is  infohible  in  water  or  fpirit  of  wine ;  though  this 
latter,  when  redified,  extra^ls  from  it  a  reddifli  colour. 

It  is  folubic  in  the  vitriolic  »ncid,  which  then  acquires  a  red- 
difh-purple  colour ;  and  may  be  precipitated  by  water.  No 
other  acid  diiTolvcs  it. 

Nor  is  it  foluble  in  fixed  alkalis,  nor  in  effential  or  exprefTed 
•ils,  without  fpme  dtcompofition,  and  a  long  digeftion. 

J3ut  balfams  dLfTolve  it  readily. 

73  ST- 
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It  is  fuppofed  to  be;  of  vegetable  origin,  fincc 
it  is  faid  to  be  found  together  with  \vood  in  the 
earth. 

Bj  diftillation  it  yields  water,  oil,  and  a  vo- 
liatUe  acid  fait,  which  the  above-mentioned  au* 
thor  has  thought  to  be  the  acid  of  common  fait, 
united  With  a  fmall  portion  of  phlogifton. 

Infefts, 

75  g^*  o^  ^^^8  fiibftance  neutralize  100  gr.  of  nitrous  acid; 
and  of  courfe,  100  gr«  of  jellow  amber  contain  ncfarly  9oof 
phlogifton. 

By  .<liftiIlatioQ  it  affords  •  a  fnnall  quantity  of  water,  in  oil 
of  the  nature  of  petrol,  and  the  peculiar  acid  called*  the 
fuccimoui^  already  mentioned  in  Se£t.  i66* 

100  grains  of  amber  afford  about  72  of  petroleum;  4.5  of 
fait,  viz,  of  the  fuccineous  acid;*  the  remainder. is  a  fixed 
matter,  and  water. 

According  to  Scheele,  this  lamber  yields,  by  diftillation,  an 
aqueous  acicj,  which  poffeires  all  the  qualities  of  vinegar.  If 
ib,  it  is  probably  of  a  vegetable  origin.     Ktrwan* .    ; 

My  late  friend.  Dr.  Fothergill,  was  fo;  perfuaded  of*  the 
truth  of  this  laft  mentioned  opinion  concerning  the  origm.of 
this  fubfiance,  that  he  often  propofed  to  tbcduriousf  the  at- 
tempt of  hardening  various  rofins  by  a  long  depofitbn^  or 
long  ftanding,  furrounded  by  acids,  in  the  ground,  or  in  pro* 
per  vefTels.  A  paper  of  the  Dodlor's  may  be  feen  in  the  Phi* 
lofophical  Trani'adions  for  1743,  N°  472.  on  this  fubjed.     ;. 

This  kind  of  amber,  fays  Mr.  Fourcroy,  is  found  in  fmali 
detached  pieces,  for  the  moll  part  under  coloured  fands,'  dif- 
perfed  in  beds  of  pyritaceous  earth ;  and  above  it  is  found 
wood,  charged  with  a  blackidi  bituminous  matter.  HenCe  it 
is  ftrongly  fuppofed,  that  it  is  a  refmous  fubEaace,  which  bat 
been  altered  by  the  vitriolic  acid  of  the  pyrites,  notwithftan- 
ingthat  we  know  that  acids, when  concentrated  always  blacken, 
and  charry  refinous  fubftanccs.  In  fad,  the  chemical  analyfig 
of  this  fubftance  rather  confi^ns  that  fuppofition. 

The  Angular  opinion  of  Dj-,  Girtanner,  about  the  yellow 
^mber  being  produced  by  a  kind  of  ants,  may  beieeu  in  Journal 
di  Fhxfiquc^  for  March  1786,  page  227. 

The 


r  Iiafe6:s,  fi(h,  and  vegetable?,  are  often  faund 
included  iji  it,  which  teftify  its  hgyiog  Q<iqe 
been  liquid* 

.  It  is  more  trapfj)arertt'than;me)ft  «f  *he  osdier 
bitumens ;  and  isdoubtl^fs  thfe.  fubftidfle  which 
fifft  gave  rife  to  ekdificai  e^perimenU  ^Qji  $0-^ 
count  of  the  power  it  pQflTeflif^  .of  attradking  lit* 
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.  The  ceteury  t^itt«rej  tranfpanencyj  and  opacit)r  of  this  fub^ 
ftance,  have  (hewn  fome  other  varieties^  befldes  thofe  mea« 
itoned  in  the  text^  the  principal  ones  are  the  foUowihg; 
-  6w  The  ydlow  opaque  ytf^r««Kiw    ;  .rY 

7.  The  colourjed ^rf^«or hlui^hy  foreign  niatter ^r opaque 
8#  The  veined  fucciniun  J 

9*  Tfae^hitc  1  ' 

ID.  The  pale-ycllow  I      t^anfparent. 

:    11.  Thcjcittronfyellovv  f 

.    IX,  Tiiedecp*rtd  .  J     . 

The  golden -yellow  tranfpa^ent^^Inber9  mentioned  by  the 
Author,  is  vi\xat  the  Anticnts  called  Chryfole£lrUm :  and  tlie 
tuhite  opaqui  was  called  LeucoU^mmn 

\But  Vft  muil  be  cautious  abupt  the  value  of  the  fpecimens^ 
xemarkable  for  thdir  colour,  fize,  trs^nfparency,  and  the  welU 
jpre&rved  infers  they  contain  inteinally;  fince  there  is  a 
probability  of  deception,  feveral  perfods  poiTeffing  the  art  of" 
rendering  it  tranffarentj  colour ^4^  and  oi foftningit^  fo  as  to 
introduce  foreign  fubfiances,  &c.  into  it  at  pleafiuie. 

Mr.  Fourcroy  fays,  that  two  pieces  of  this  fubftanice  ma/ 
be  united,  bj  applying  them  to  one  another,  after  being  wet 
with  oil  of  tartar^  and  heated:  and  Wallerius  mentiotis,  that 
jiieces  of  yellow  amber  may  be  foftened,  formed  into  one,  and 
e^rcn  diflblvedty  means  of  oil  of  tumepfeed^  in  a  gebtle  heat  \ 
9Qd  that,  according  to  fome  authors,  it  may  be  rendered 
p^e  and  tranfparent,  by  .boiling  it  iQ  rape-feed^o'd^  iinfted  oil^ 
^It  watery  &c« 

Mr.  Macqncr  fays,  that  for  the  purpofe  of  making  varnifh, 
ijhisfttbfiaace  SQuft  uiidergo  beforehand  a  prcTioi^s  decompofi- 

.   tion 


tie  bits  of  ftraw,  or  of  other  light  fublbnccs^ 
when  rubbed).  ^ 

It's  varieties  are  reckoned   frdrn   its  colour 
and  tranfparency.     It  is  found 
A.  Opake.     Succinum  opacum. 

a.  Brown* 

*.  White. 

r.  Blackidi 


tion  by  toffcfa6tion,  in  order  to  be  diflblved  by  linfeed-oil^  or 
effeniial-QiU. 

According  to  Jaubert  (in  his  Di^tiortaire  des  Arts},  two 
ounces  of  aloei^  and  as  m^inyo  f  carahe,  being  well  diflolved  with 
.12  ouncee^of  linfee4'^il}  ij9«  glazed  earthen  pot,  tintill  the 
whole  be  unifomvely  incorporated,  makes  an  excelient  v^mifli 
like  that  of  Chin^  and  JapaQ.  Great  care,  fays  he,  mu(t  h€ 
taken  to  avoid  its  catching  fire  in  the  procefs.  But  I  beiiev«^ 
the  mixture  of  aloes  to  b^  amilialce;  a3,  upon  cnquify,  I 
£ad  no  where  elfe  any  mentip^  ofaUes  among  the  receits  or 
formulas  for  making  v^^iih^.  UnhappiUy  this  kind  of  bookt 
is  never  piiblifhed  by  good^  pra«Stical,  and  honeflr  artifts^ 
becaufe  they  in  genera  J  make  a  fecret  of  their  crafts  ;  and  of 
courfe  we  canqot  pwt  any  reliance  either  on  feribling  theoriftt^ 
or  on  catch-penny  puUiihers,  ^ho  hardly  know  the  namct  of 
the  things  rfiey  defcrib^s.  •       .     \^»,  : 

Befides,  the  making  vamifties  with  yellow-amber,  this  fub« 
fiance  was  nauph  employed  fof  jtierly  in  making  yarioua  piicei 
of  ornam^nj:and  jewellery  :  tfee  beft  pieces  were  cut,  turned, 
carved,  or  plained,  to  make  vafcs,  heads  of  canes,  coUrfe^ 
bracelets,  fpuff-boxes,  heeds,  and  other  ornaments^'  fmail  fin© 
chefls,  &:c.  But  after  diamon^^.,  |i^ecioiis  and  beautifiili  iiaz4 
ilones  were  brought  to  ufe,  thjcife  triakets  are  little  coafidcred 
in  Europe :  neverthclefs,  they  are  Hill  fent  to  Pcrfia,  Ohlna^ 
and  to  various  ^ther  Eaflern  ilations,  who  eiteemthen^ftill  ii$ 
great  rarities.  /     ■  ■  .       f.  * 

Mr,  Fourcroy  quotes  Wallcri^is^  laying,  that  the  A-anfr 
parent  lumps  of  this  fubftarice  may  be  employed  for  making 
micfofcopes^  burmng^-glaffes ^  prifmht  &c.  JB[ut..^i».|iuthof 
*nention«  no  fucb  thing  in  his  edition  of  1778 :  nor  could  it  be 

preferred 
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c.Blackifli. 
B.  Tranfparent.     Sutdnum  diaphanum. 

a.  Colourlefs. 

b.  Yellow. 

The  greateft  quantity  of  European  amber  is 
fotind  in  Pruflia;  but  it  is,  befides,  coUefted 
on  the  fea-coaft  of  the  Province  of  Skonp  ;  and 
dt  Blo'rjco  ;  in  the  Lake  Malaren,  in  the  Pro- 
vince of  Upland;  as  alfo  in  France  and  in  Sibe- 
ria. It  is  chiefly  employed  in  medicine,  and 
for  making  varniflies* 


■  III  1 


preferred  to  glafs  on  atiy  account,  except  for  trying  thie 
different  refrangibiiity,  arid  modifications  of  light.  He  add^ 
alfo,  a  report  of  the  King  of  Pruffia  poffefling  a  bufning-leni 
a  foot  diameter,  of  this  foffil  fubftance ;  and  that  in  the  cabinet 
pf  the  Duke  of  Florence,  a  column  of  amber  was  feen,  fix  feet 
high,  and  a  very  beautiful  luflrc  :  thefe  both  1  have  no  objec- 
jioQ  to  believe,  they  being  rather  an  obje6t  of  oftentation 
;knd  luxury,  than  of  any  real  ufefuUnefs. 

The  Gopab  is  a  fubftance  very  fimilar  to  yellow  amber, 
iJthough  not  fo  hard,  and  of  courfe  it  takes  a  le!s  beautiful 
poli(h.  Some  Mineralogills,  among  whom  is  Lehman,  reckon 
it  among  foffils  ;  but  Boch,  quoted  by  Kirwan,  has  fliewn  it 
l)elOngs.  to  the  vegetable  kingdom. 

,\X%  chemical  products  are  for  the  moft  part  the  fame  as 
thofc  oi  the  yellow  amber  j  but  it  does  not  produce  any  acid 
fait.  , 

It  i«  cpnunonly  called  Gum-Copal,  whicli  is  a  very  improper 
denomination,  as  it  is  a  true  roiin.  Mr.  de  Bomare  defcribes 
jhe  tree  which  produces  this  roiin.  It  grows  in  New  Spain ; 
and  Linnaeus  fpeaks  of  one  called  by  him  Rhus  copallnum^  &c, 
.but  it  is  alio  found  on  the  fea  coaft,  as  well  as  the  yellow  amber. 
ScMne  confound  the  one  of  thefe  two  fubftances  with  the  other; 
jDut'it  is  evident  that  fhey  arc  very  different.  It  is  generally 
«mploycd  in  making  varniflics  by  dilTolution  in  oils,  or  in  cam!- 
phorated  fpirits  of  wine^  &c«     Ihe  Editor. 

SECT. 


Se£i:.  23i;«     INPtAMMABLE  5t;BSTANCB9»      465 


t  ■ 


SECT.    2^5.     (147O 

Rdck-oiL    Naphtha  \a\. 

This  IS  ati  inflammable  mineral  fubftance,  of 
.  a  thin  bitumen,  of  a  light  brown  colour,  which 
cannot  ht  decompofed ;  but  is  often  rendered 
impure  by  heterogeneous  admixtures.  By  length 
of  time  it  hardens  in  the  open  air,  and  then 
refembles  a  vegetable  refin  ;  in  this  ftate  it  is  of  a 
black  colour,  whether  pure  or  mixed  with  other 
bodies.  It  is  found, 
^.  Liquid. 

I .  Naphtha  [^i* 

This  is  faid  to  be  of  a  very  fragrant  fmell  [c], 
tranfparent,  extremely  inflammable,  and  attradls 

-  I       I    ■■       ■  ■<        !■  I  ■       I  ■  ■■■■■,  ,1  ,       >■■      ■■     ■»■■■  ■— ^Jf^W^W^ii^i— ^^^— ^t 

[a]  Phlogifton  occurs  alfo  in  the  foflil  kingdom^  combined 
in  an  oily  form*  but  many  fuppofe  this  derived  from-thc  vc* 
getable  kingdom.     Berg,  Sciagr. 

Three  varieties  of  Naphta  are  known,  the  whltgy  the 
reddijh^  and  the  greeriy  or  deep  coloured.  It  is  in  fa£t  a  true 
petrol,  of  which  the  lighteft,  the  mofl  tranfparent,  and  moft 
inflammable,  is  diflinguifhed  by  this  mme  of  Naphtha »  Mongez. 

f i]  It  is  a  fine  thin  coloured  oil*  It  fwims  on  all  fluids, 
and  is  very  volatile.  Is  not  decompofed  by  diftillation ;  and 
yet,  if  long  cxpofed  to  the  air,  it  changes  colour,  thickens, 
and  degenerates  into  petrol*  Its' fpecific  gravity  is  11:0,708* 
Kirwan  and  Mongezn 

[^]  Its  fmell  is  agreeable  enough ;  but  is  very  different 
from  that  of  vegetable  oils.  It  diflblvda  ^xifins  and  balfanls^ 
but  not  gum-rcjins^  nor  clajiic-gum*  It  diflblves  in  the  eflfentia 
oils  of  thyme  and  lavender;  but  is  iafgluble  in  fpirit  of  wine 
«nd  xther*    Kirwan. 

H  h  gol4 
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gold  [i/].     It  is  colleded  on  the  furface  of  the 
water  in  fomc  wells  in  Perfia  [^]# 


',  ^    ^   ■ .»'  'I 


f /f]  It  burns  with  a  bluifh  yellow  fiamci  and  is  as  infiam- 
inable  as  sether ;  and,  like  it,  attr-afis  gold  from  aqua  regiam 
Kirwarr. 

r^)  It  ilTues  otit  of  white,  yellow,  or  black  clays,  in  Ptrjia 
and  Media*     iCirwan^ 

The  fineft  naphta  is  brought  from  a  pentnfula  in  the 
Caipian  Sea,  called  Okefra  by  Kempfer.  It  ifiiicsriDut  through 
the  earth,  into  ciAerns  and  wells,  purppfely  excavated  for  ga« 
thering  it  at  Baku  in  Perfia. 

Different  Naphtas  are  found  alfo  in  Italy,  in  the  Dutchy  of 
Mpdena,  and  in  Mount  Ciaro^  twelve  leagues  from  Plai£&nce. 

Moil  Datiu:aliih   and  chemifi:)    afcribe  the  formation   of 

Naphta^  Petrol^  &c.  to  the  decorapofition  of  folid  bitumens 

by  the  adlion  of  fubterraneous  fires ;  fo  that  Naphta  is  the 

lighteft  oil  which  fire  difengages  firft :  what  follows,  acquiring 

.colour  and  confidence,  forms  the  different  forts  of  petrol ; 

and  thefe  laft,  united  with  f<3me  earthy  fubftanccs,  oi^  altered  by 

.  acids,  affume  the  appearance  of  mineral  pitch ^pijfasphaltum^  &c. 

The  phaenomena,  which  the  diftillation  of  yellow* amber  pre- 

fents,  feem  to  fiipport  this  opinion,  as  it  really  furniflies  a 

Ikxvi^  oi  naphtha :  then2L  petrohum^  more  or  lefs  brown:  and 

finally,  a  black  fubilancc,  like  the  Jet^  which,  urged  by  the 

fire,  leaves  a  brittle  and  porous  matter,  &c.     They  obferve 

further,  that  Nature  prefcnts  frequently  all  kinds  of  petrol 

near  the  fame  fpot,  from  the  lighted:  naphta  to  the  mineral 

pitch,  as  may  be  obferved  at  Mount  Fejiin^  in  the  Dutchy  of 

Modena.     But  although  this  opinion  be  the  moft  plaufible^ 

fome  think  that  thefe  mineral  oils,  or  bitumens,  arc  formed 

from  the  vitriolic  acid,  and  various  oily  and  fat  fubftances 

of  the  fvcgctahle  and  animal  kingdoms,  buried  under  the  earth 

by  the  ancient  convulfions   and  revolutions   of    this  globe^ 

previous  to  all  hiflorical  records  of  mankind,      ^ht  Edttar 

from  V/allerius,  Mongcz,  Kirwan,  Fourcroy^  Wr» 


'T 


ij 
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S.E;C  T^    236;    Cf4».) 
i .  Petrol.  Petrdeuh^  LaL  Bergbeii  iieinoel^  Gerhi. 

-  •  • 

This  fmelh  like  the  oil  of^  amfeer,  though 
Inore  agfeeible ;  arid  f tkewrfe  very  readily  takes 
fire.  It  is  colleded,  in  the  fame  manner  as  the 
Naphta,  from  fome  wells  in  Italy,  and  in  a  de- 
ferted  mine  at  Ofrtiuiidfbergetf,  in  the  province 
of  Dalarnel  At  this  laft-mentioned  place,  it  is 
found  in  fmall  hollows  in  the  Ihne-ftone,  as 
refin  is  in  the  wood'  of  the  pine-  tred  [^] . 

S  E  G  .1^. 


tUm 


[a\  DoAor  Prieftley  has  (liewn,  in  the  third  voliiroe  of  his 
Obfervations  and  Experiments  on  Air,  that  eiFciitial  oils,  long 

,  e:cpofed  to  the  atmofphcrcj  abforb  not  only  the  pure  part,  but 
ftlfo  the  phlogillicated  part  of  it :  an  abiorption,  which  mud: 

.  in  time  produce  confi'derable  changca  iri  them.  By  a  proccfs 
of  this  fort,  naptha  is  converted  into  petrol,  which  is  an  oil 

.   of  various  degrees  of  denfity,  according  to  the  time  during 

.  which  it  has  been  expofed  to  the  atmofphere.  Petrol  is  found 
tricklitig  from  rocks,  or  iffuing  from  the  earth,  in  the  Dutchy 
of  Modena,  and  in  various  parts  of  France,  Swiflerland,  Ger-^ 

.  many,  and  Scotland,  as  well  as  in  Afia  ;  alfo  on  the  furfac^ 
of  the  water  of  different  fountains,  or  mixed  with  earth  and 
fand,  from  which  it  is  feparatcd  by  infufion  in  water.  Tht 
thinned  fort  pofleffes  the  properties  of  naphtha,  though  in  a 

^  Icfs  degree.  It  is  rendered  finer  by  diftiilation  with  water, 
and  leaves  a  refinous  refiduum  ;  and  if  diftilled  with  a  Vola-^ 
tile  alkali,  the  alkali  acquires  the  properties  of  fuccinated 

.  ammoniac,  and  contains  the  acid  of  amber.  Some  forts  of  it, 
according  to  Monet,  are  nearly  of  the  denfity  of  nut-oil.  It 
is  iofoluLilc  in  Ipiritof  wine,    Kirvjan^ 

H  h  2  The 


\ 
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SECT,    zyj,    (149.) 

Maltha.     Barbadoes-  tar* 

Petroleum  tenax.    Kedr taster refiris^  Lat. 
Erdepecb^  Bergtheer^  Germ. 

B.  Thick  and  pitchy  rock-oil. 
This  refembles  foft  pitch  [^] 


It 


The  difUnd  chara6ler  of  the  petrol,  ii  its  thicknefs,  re- 
fembling  infpifiated  oil :  its  fmell  approaches  that  of  turpen- 
tine, or  rather  oil  of  amber :  its  flavour  is  of  a  penetrating 
Iharpnefs ;  and,  when  pure,  it  is  lighter  than  fpirit  of  wine. 
In  procefs  of  time  it  loofes  its  fmell  and  former  colour,  be* 
coming  black  and  thick. 

There  are  three  varieties  of  Petrol,  viz.  ^ 

The  yellow,  very  light  and  volatile.  It  is  found  near  Modena 
in  Italy, 

The  rcddifh,  or  yellow-red;  feme  of  which  is  coUeAed  near 
Gabian  in  Languedoc,  and  in  Alfatia. 

And  the  black,  or  brown,  which  is  heavier  and  more 
common.  This  is  found  in  England,  France,  Italy,  Ger- 
many, Sweden,  and  in  various  other  places.  It  generally 
either  runs  out  from  the  chinks,  or  gnps  of  rocks;  or  is  mixed 
with  the  earth,  and  gufhing  out  of  it ;  or  fwimming  on  the 
water  of  foaie  fountains,  &c.  Mongez, 

Dr.  Lippert  fays,  that  on  mixing  fuming  nitroui  acid  with 
petrol,  a  kind  o[  rofm  is  produced,  whoie  tafte  is  very  bitter, 
but  the  fmell  is  like  that  oi  mujk ;  and  that  the  vitrislic  acid 
produces  wirh  it  a  ftill  more  bitter  fubllance,  but  without  that 
aromatic  fmell.     Editor. 

[a\  Petroleum,  long  expcfed  to  the  air,  forms  this  fub- 
flancc.  It  is  of  a  vifcid  confiftency ;  and  of  a  brown,  black, 
or  reddifli  black  colour.    Sometimes  inodorous^  but  generally 

of 


'    SedL  238.    IKVLAMMABL&  SUBSTANCES.      469 

It  is  found  in  Moflgrvfvan,  at  Norberg,  in 
the  province  of  Weftmanland,  and  at  the  Dead 
Sea  in  the  Holy  Land  \b\ 


SECT.    238.     (Additional.) 

Elajlic  Petrol. 

This  is  a  very  fingular  foffil  found  of  late  in 
Engird. 

By  its  colour  and  confiftency  it  exa£tly  re- 
fembks  the  Indian-rubber^  or  the  gum-rejin 
from  the  North  part  of  Brafil,  called  Caoutchouc^ 
commonly  ufed  for  rubbing  the  traces  of  black-- 
lead  pencils  from  paper,  as  was  mentioned  in  the 
Note  to  page  454. 

It  is  of  a  dark  brown  colour,  almoft  black ; 
and  fbme  is  found  of-  a  yellowifh  brown-caft, 
like  the  fame  gum-re{in>  . 


of  a  more  or  lefs  difagreeable  fmell,  particularly  when  burned. 
It  ealily  melts,  and  bums  with  much  Imoak  and  foot ;  and 
leaves  either  afties  or  a  ilag,  proceeding  from  the  heteroge- 
neous matter  it  contains* 

It  is  infoluble  in  fpirit  of  wine. 

Contains  a  portion  of  th$  fuccinous  acid ;  fince  it  gives, 
with  mineral  alkali,  a  bitter  fait,  more  difficultly  diflbluble 
than  common  fait,  and  which,  being  treated  with  charcoal, 
wiU  not  afford  fulphur.     Kirwan, 

\V\  It  is  found  in  Perlia,  in  the  chinks  of  rocks,  and 
in  ftrata  of  gypfum  and  limc-ftone  5  or  floating  on  water ; 
alfo  in  Siberia^  Germany^  Switzerland^  in  coaUpits :  and  in 
jlmerica*     Kirwan. 

And  a^o  in  Colebrookdale  in  England.     Brun. 

Hh  3  With 


With   ref^S:  to  its  elaftie   confiftehCe;'  it 

hardly  can  be  diftinguifhed  it6m  it,  exeeff  iti 

the  cohefion  of  its  paFtklc^,  Which  Is  weikdf /-• 

It  has  the  fame  property  of  rubbing  off  from 

paper  the  traces  of  black-lead  pencils. 

It  burns  likewife  with  a  fmoky  ftaqoe;  and 
alfo  melts  into  a  thick  oily  fluid  ;  but  emits  a 
difagreeable  fmell,  like  the  fqlJil pitchy  or  Bar-- 
Ifadoes-iar  of  the  laft  Section* 

It  is  found;  in  the  fame  earthy  and  ftbny  beds 
as  petrol;  namely,  among  fpar  and  l^ad« 
ores;  and  fpme  lumps  of  this  hard  fub- 
ftance    ('p/^'.  xh^  AJphaltum  of  the  'fol» 
lowing  S<$£t ion)  are  fouii[d  in   thd   fiime 
fpot  along  with  it.         '  ' 
Some  Ipecimeiis  of  this  fb^i  are  of  ^  cylin-. 
drical  form,  like  bits  of  thin  branches  fer 
flalk3  ef  vegetables,  though  much^  rliore 
flexible,  being  perfe6ily  elaftie. 
Upon  the  whole,  this  foffii  feems  to  confirm 
-^he  opinion  already  meiitioiiedj^  Note  to  page 
466,  of  thofe  Mjneralogifts,  who  heHeve  that 
thefe    oily .  cpmbuftibles    derive   their  prigin 
from  the  vegetable  kingdom.     It  feems  worth 
trying,  whether  pieces  of  Afphaltum,  buried  in 
damp  beds  of  fparry  rubbifh,  or  other  kind  of 
tarths^  would  talfe  the  fa,me  ejaftic  coniifte;nce. 
'    But  fince  many  beds  oi  JIjcIIs  and  other  fojfil 
Jj^hjiancesy  both  of  the  vegetable  and  animal  kindy 
^s  impreffions  of  various  plants^  and  the  rcr 
mains  of  various  quadrnpedeSy  &c.  have  been 
found  in  different  parts  of  the  globe,  whofe  in- 
dividual fpecies  undoubtedly  exifl:  no  longer  alive 

unlefs 
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unlefs  in  for  diftant  climates,  and  in  the  moft 
remote  countries  from  the  fpot  where  their  exuvia 
are  digged  out ;  why  (hould  we  not  allow  that 
this  new  foflil  may  be  the  fame  original  etajiic 
gum  J  now  growing  naturally  in  Brazil^  Cblm^ 
and  other  hot  climates^  only  altered  in  its  fmell, 
and  in  the  tenacity  of  its  particles,  by  the  long 
ilanding  during  cetituries,  and  even  myriades  of 
years,  buried  in  the.  bowels  of  the  earth  ? 

This  elaftic  petrol  was  found  in  1785, 
near  Caffelton^  in  the  County  of  Derbyjhire^  in 
England^  but  in  very  inconfiderable  quantities,  of 
which  I  got  fome  very  fraall  pieces.   The  Editor. 

SECT.    239.     (150.) 

C  Hardened  Rock-oil.  Foffil  Pitch.  Petroleum 
induratum.  Pix  montana.  Lat.  ludenpech^ 
Berghartz^  Steinpech^  Erhartete,  Bergtheer. 
Germ. 

I.  Pure,  Afphaltum. 

This  leaves  no  aflies  or  earthy  fubftance 
when  it  is  burnt  [^7]. 


\a\  This  is  a  fmooth,  hard,  brittle,  inodorous,  black  dr 
brown  fubftance.  When  looked  through,  in  fmall  pieces,  ap. 
pears  of  a  deep  red  colour.     It  fwims  in  water. 

It  breaks  with  a  fmooth  fliining  furface.  Melts  eafily : 
and,  when  pure,  burns  without  leaving  any  aihes ;  bat  if 
impure,  leaves  allies  or  a  flag. 

According  to  Mr.  Monet,  it  contains  fulpluir,  craleaft 
the  vitriolic  acid. 

It  is  flightly  and  partially  a^Sed  on  by  alcohol  and  at  er. 

H  h  4  It 
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It  IS  found  at  Finnberget,  in  the  parifli 
of  Grythytta,  in  Weftmanland  [i]. 

From  this  or  the  preceding  lubftanoe^ 
it  is  probable,  the  afphaitum  was  prepared 
that  the  Egyptians  ufed  in  embaloiing 
their  dead  bodies,  and  which  is  now  called 
Mummia. 
^.  Impure^  Pix  monfana  impura. 

This  contahisa  great  quantity  of  earthy 
matter,  which  is  left  in  the  refort  after 
diftillation,  or  upon  the  piece  of  charcoal, 
if  burnt  in  an  open  fire ;  it  coheres  like 
a  flag,  and  is  of  the  cplaur  of  black-lead  2 
but  in  a  calcining  heat  this  earth  quickly 
volatilifes,  fo  that  the  nature  of  it  is  not 
yet  known  [c]. 

It  is  found  in  Moflgrufvan  in  Norberg, 
and  in  Grengierberget,  both  in  the  pro* 
vince  of  Weftmanland :  and  alfo  In  other 
places  [^]. 

[h]  It  is  found  alfo  on  the  fhorcs  of  the  Red  Sea,  iu  the 
pead  Sea,  in  Germany^  and  France,     K^irwan. 

And  it  comes  likcwife  from  Pot  to  Principe^  in  the  ifland  of 
Cuba.     £run» 

Is  found  alfo  in  many  parts  of  China:  and  is  employed  as  a 
covering  to  fliips  by  the  Arabs  and  Indians.     Fourcroy. 

[c]  The  fubftancc  which  rifes,  and  then  falls  into  the  re* 
ceiver  during  the  diflillation  of  this  foflil  pitch,  is  entirely  the 
lame  as  the  common  natural  liquid  rock  oil  of  Se6^.  148. 

The  jiuthon 

[rf"!  The  PiJJafphaltum  is  of  a  mean  confidence,  between 
the  Afphaitum  and  the  common  Petroleum. 

It  is  the  very  bitumen  which  is  colleded  in  Auvergne  in 
f  f4ncei  in  the  well  galled  de  la  Pege^  near  Clermont-Ferrand. 

Mongez. 

SECT, 
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SECT.    240.    (Additional.) 

r 

Jet.   Gagasy  Succinum  nigrum.   Lat.    Jefy 

or  Jayet.    French. 

The  jet^  the  lapis  objidianus^  and  the  fojpl 
wood^  penetrated  by  mineral  inflammable  mat- 
ter, are  often  confounded  together  by  Natura- 
lifts,  on  account  of  their  black  glofly  colour, 
and  fbme  other  common  properties.  But  the 
lapis  obfidianus^  or  galinaceuSj  is  properly  a  glafly 
fubftance  produced  by  volcanic  fires,  which 
muft  be  placed  in  the  Appendix  among  the 
volcanic  produftions,  as  well  as  th^  foJJil'Wood 
defcribed  by  our  Author  in  his  Sefl.  285. 

As  to  the  jet,  it  is  a  very  compaft  bitumen, 
harder  than  afphaltutn,  always  black,  and  ful- 
ceptible  of  a  good  polifli.  It  becomes  ele<Srical 
when  rubbed,  and  attracts  light  bodies  like  the 
yellow  amber.  It  fwims  on  water,  and  of 
courfe  its  fpecific  gravity  muft  be  lefs  than 
1000,  whilft  that  of  the  lapis  objidianus^  ac- 
cording to  Kirwan^  is  no  lefs  than  1744. 

It  feems  to  be  nothing  elfe  than  a  black 
amber ^  or  fuccinum^  but  fpecifically  lighter,  on 
account  of  the  greater  portion  of  bitumen  that 
enters  into  its  compofition.  When  burned  it 
emits  a  bituminous  fmell. 

It  is  never  found  in  ftrata,  or  in  continued 
piafles,  like  the  quarries  of  foffil  ftones,  but  in 

feparate 
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feparate  and  unconnefled  heaps,  or  in  (ingle 
pieces  like  the  true  yellow  amber,  defcribed  in 
Sed.  «3f.'  ^  Boraare'5.  Mineralp^^  torn.  2. 
p.  435.  ^Edition  of  i^jj^. 

Great  quantities  of  this  foffil  have  been 
dug  up  iri  the  Pyrenean  mountains  ?  alfo  near 
Batalhaj  a  fniall  town  lii  Portugal,  where  it 
is  called^-42J<?^/VA^.-  and  in  Galiza^  a  Northern 
Provinqe  ojf  Spain,  It  is  fbund  alfo  in  Ireland, 
Sweden,  Pruflia,  Gerrnahy,  and  Italy,  Sec.  [^]. 

This  foflfii  is  uCed  in  making  rniall  boxes, 
buttons^  bracelets,  and  mourning  jeWelS  Ot 
trinkets.  Sometime^  it  is  employed  for  making 
black yamifhes  >yith  proper  oils;  and  is  faid, 
that  whfen'powderedy  it^m^  lime  ati 

extraorclmary  cemept,  both  for  hardiifeft,  dura- 
tion, aild  iblidity, '&c. 

Editor  ^ivomKirwan^Bomdre  J  IJp'^ 
pert'^Mongez^  Shq. 


»^i»— <iai     \-  ■■  -« II I  ■  « — ^x— ^— ^<i^i^.»<*< 


[a]  Jet  fo  much  refemblcs  Oanriel-coal  in  its  colour,  in  its 
hai'dneis^  m  its  receiving  poliHi,  in  its!  not  foiling  the  fingers 
when  ribbed  upon  it,  &c.  that  many  authors  confound  the 
two  fubflances  together.  Jet,  however,  when  warmed  by 
friction,  has  the  property  of  attraiSling  bits  of  flriw  atid  . 
other  light  bocfies ;  but  I  nevef  obferved  this  property  ia  any 
of  the  cannel-eoals.     hP^atfons  EJJays^  vol.  III.  p.  ii 

This  refpe^able  Author  might  add  alfo  the  other  charac- 
teriftic  of  jet  being  lighter  than  water,  as  Wallerius,  Bomare, 
MoDgez,  and  others  aflfert.  If  fo,  he  mufthave  been  mifinformcd 
by  thofe,  who  fay  that  th^  cubic  foot  of  jet  weighs  1238,  or 
at  leaft  1180  ounces,  and  that  of  cannei-coal  1273  ounces, 
en  the  fuppofition  that  the  cubic  foot  of  water  weighs  only  • 
iOQQ  ounces.     7  />-  Editor. 

2  SECT. 
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^^  C  %    Mi.    (157.) 

Miijera.1  Phlogiftoa  waited  with  earths*    ' 
Phlogifton  minerale  terris  imbutum. 

^    j^.'Witti  calcareous  earth.     Phtogifton  terf^ 
calcarea  imbutum* 

\.  With  pure  calcareous  earth.     This  is  the 
fetid y  01;  Jwinejparoi^tdi.  2g, 


» •  •  •      "*  '  *, 


-  '    -SEC  T.    242.    (157,) 

Liver-ftone.    L^lf  Joepaikus. 

I  y 

-  •  r  •  / 

.•-^,  i'-/.r.  ■  '  t      . 

B.  Mineral  phlogifton  united  with  calcareous 
(argillaceous,  ponderous,  and  filiceous) 
earth,  and  vitriolic  acid  [^], 


"T-T* 


[al  This  is  the  livfr  Jiein  oii  i\i^  Siyedes,  and  the  leber 
Jiein  of  the  Germans,  already  defcribcd  in  Sedt,  52,  The 
Noble  author  faid,  in  that  place,  that  no  calcareous  earth 
could  be  found  in  this  flone,  although,  when  burned,  it  pro- 
duced a  very  good  lime.  This  certainly  was  a  contradi£tion, 
arifing  from  the  want  of  a  good  analyfis  never  having  been- 
made  before  of  this  fubftancc  :  but  Bergman,  in  his  Sciagra- 
phia,  Sed.  90.  affirms,  that  100  parts  of  this  flone,  contain 
33  ^^  Jiliceaus  earth  ;  29  of  cauftic  ponderous  earth  ;  almoft  5 
ol argillaceous  earth,  and  3.7  oi  lime^  belides  tht  vitriolic  acid, 
and  the  water  of  cryftallization.  Mr.  Klrwan,  however,  quotes 
another  analyfis  of  the  fame  Profeflbr  Bergman,  by  which  it 
appears,  that  100  parts  of  the  hepatic  Jhne  contain  33  of 
barofeknite^  38  oi  Jiliceous  earth,  22  of  alum,  7  of  gypfum, 
i3ad  5  of  mineral  oil.     Editn^ 

SECT. 


47^      INFLAMMABLE  SUBSTANCES,    Se^.  243^ 


SECT.    243.    (158.) 
Pitt,  or  ftone-coal,     Uthanthrax. 

C.  With  an  argillaceous  earth,  Phlogifton  argilld 
mixtum. 

1.  With  a  fmall  quantity  of  argillaceous  earth, 
and  vitriolic  acid.  Coal.  Lithanthrax  [a]. 
It  is  of  a  black  colour,  and  of  a  fhinmg 
texture ;  it  burns,  and  is  moftly  confumed 
in  the  fire ;  but  leaves  however  a  fmall 
quantity  of  alhes. 
a.  Solid  coaU 
t.  Slatty  coal  [^]. 

Found  in  England,  and  at  Boferup  in 
the  province  of  Skone^ 

SECT. 


[a\  It  is  a  blacky  folid,  compact,  brittle,  inflammable  fub- 
fiance ;  of  a  moderate  hardnefs,  lameliated  textnrc,  more  or 
Ms  (hining,  but  rarely  fufceptiblc  of  a  good  polifh ;  and  docs 
not  melt  when  heated. 

According  to  Kirwan,  it  confifts  of  petrol,  or  afphaltnm, 
intimately  mixed  with  a  fmall  proportion  of  earth,  moftly  ar- 
gillaceous; feldom  calcareous,  and  often  with  pyrites. 

Spirit  of  wine  extracts  a  red  colour  from  it :  cauflic  alkali 
attacks  the  bituminous  part ;  and  fat  oils  aft  on  it,  and  form 
▼arnifl),  at  leaft  with  fome  forts  of  it.  Fixed  alkali  has  never 
been  found  in  it,  nor  any  fulphur,  except  when  it  contains 
pyrites. 

None  of  the  various  kinds  of  pit-coal  are  ele6h-ic8  pe*ffp 

Kirwan, 

[^]  The  varieties  of  pit-coal  are  very  numerous,  according  to 
the  proportion  of  each  integrant  part  of  their  fubftance ;  but 

in 
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SECT.    244.    (159.) 

2.  Culm-coal,  called  Kolm  by  the  Swedes. 

This  coal  has  9  greater  quantity  of  argillace- 
ous earth  and  vitriolic  acid,  and  a  moderate 
proportion  of  petrol. 

It 


In  regard  to  their  economical  ufcs,  only  two  varieties  are  at- 
tended to  by  the  Legiflature  of  England,  eftablifhing  a  differ* 
«nce  in  the  duty  payable  by  culm^  and  caking  coals ;  the  laff 
coniifi  of  thofe  coals,  that,  in  burning,  fhew  a  beginning  to 
melt,  fo  far  that  their  fmalleft  pieces  run  together,  and  uiiite 
by  the  adhefion  of  their  furfaces :  on  account  of  this  property 
it  Yeems  immaterial  of  what  fize  the  pieces  are,  fince  the 
fmalleil  parts  coalefce  by  fulion  into  confolidated  matter;  and 
confequently,  the  refufe  or  drofs  of  thefe  coals  furnifh  a 
fuel  fit  for  the  common  economical  purpofes  of  life. 

The  other  fort  of  pit- coals,  which  are  indicated  by  the 
name  of  Culm^  or  X^IrHy  in  the  following  Se£tion,  do  not  fufe^ 
unite,  nor  cake  by  the  application  of  heat,  but  retain  their 
original  form,  and  keep  in  detached  pieces  in  the  midft  of  fire. 
The  fmall  of  this  coal  cannot  therefore  be  applied  to  domeflic 
ufe  ;  becaufe,  when  in  powder,  this  coal-du^  infinuatcs  itfdf 
between  the  crevices,  prevents  the  circulation  of  air,  and 
choaks  up  the  fire,  extinguidiing  it  as  compleatly  as  a  parcel 
of  imcombuftible  matter.  It  is  the  fragments  and  daft  of  this 
coal  which  conlHtutes  cu/m^  and  which  is  only  applicable  to 
burn  lime-Jione  for  reducing  it  to  lime^  and  to  bake  bricks^ 
which  are  two  very  valuable  articles  of  public  concern. 

It  fliould  be  an  eafy  matter  for  any  perfon  to  diilinguifli 
culm  from  fmall  caking  coal^  either  by  trying  to  make  fire  with! 
it  in  a  common  grate,  without  interpofing  other  fuel  be- 
tween it ;  for  if  it  does,  it  is  a  caking  coal;  if  not,  it  is  culm ; 
othervvile,  by  putting  lome  of  thefe  fmall  fragments  of  cqaX 
on  an  ignited  iron  Hiovel;  if  they  melt  and  run  together,  they 

belong 
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It  has  the  fame  appearance  with  the  prece- 
dbg  one,  though  of  a  more  dull  texture;  it 
burns  with  a  flame,  and  yet  is  not  confumed, 
but  leaves  behind  a  flag  of  the  fame  bulk  or 
volume  as  the  coal  was. 
,    From  England,  and  among  the  alum  rock  at 

.Moltorp  and  Billingen  in  the  province  of  Wef- 

.  tergottLand  [a]^ 


«!*»» 


telong  to  the  cakingUnd:  if  not^  they  are  culm*   Fiit  it  feems 
that  coal-merchants  are  now  in  the  cuftom  of  calling  calm  the 
.  powdry  parts  of  pit-coal,  of  whatever  fort  or  kind  they  miay 
happen  to  be. 

There  never  was*  any  difficulty  on  the  fubjcft ;  and  there 
would  be  no  trouble  in  colleding  the  tax,  were  it  not  for  the 
infufFerable  ignorance  and  love  of  defpotic  oppreffion,  which 
generally  pervades  thei  undciiing  officers  of  the  revenue. 

Editcr,  chiejiyfrom  RulTcl^s  Notes. 

[a\  Mr.  Kirwaft  has  given  a  defcriptionof  this  kind  of  coal, 

•  cxtra^ied  from  The  Memoits  of  the  Stockholm  Academy.   Its 
fra£hire  has   a  rougher  furfacc^  than  the^  canngi-Goal  of  the 

•  following  Sedion  24.6 

Its  ^ecific  gravity  is  from  1300  to  1376. 

The  bcft  coal  of  this  fort  affords,  by  dift illation,  at  ^v^  fixed 
atr^  then  an:  acid  liquor ^  afterwards  inflammable  air^  and  a 
light  oil  of  the  nature  of  petrol,  then  a  volatil  alkali;  arid, 
lailly,  pitch'oiL  The  refiduum  is  nearly  three  quarters  of  the 
whole-;  and  being  flowly  burnt,  affords  13  fer  cent,  of  afhes, 
which  confift  moftly  of  argillaceous  earth  :  and  about  three 
hundred  parts  of  them  are  magnetic. 

However,  according  to  the  analyfis  of  Mr.  Kirwan,  100 
parts  of    this  coal  contain    about   17  of  earth,  of  which  4. 

•  are  martial ;  and  from  hence  it  appears,  that  this  coal  does 
not  confift  of  a  fhillus  penetrated  with  petrol,  as  fo me  have 

.  thought,  for  then  a  large  portion  of  lihccous,  roagncfian^  and 
:  calcareous  earths,  ihoukl  be  foiind  in  ic. 

It 
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SECT.    245.    (160.) 

3.  Slate^coal  [a]. 

This  coal  contains  ^b^ndamce  of  argillace- 
ous earth.  It  burns  with  a  flamo  by  itfelf, 
otherwife  it  looks  like  other  flates. 

h;  is  found  at  Gullerafen,  in  the  parifh  of 
l^j^ttwik^  ill'  the  province:  of  Dalarne^  and  alfo 
with  the  coals  at  Boferup  in  Skone* 

SECT. 


It  will  be  neceffary  to  notice  here,  that  coal-mcrchaots  in 
general  hardly  make  any  difference  in  the  fpecific  quality  of 
pk^coals^  provided  they  find,  buyers  to  difpofe  of  them,  and 
■  tha^:  the  duties  orf  taxes  be  the  leaft  poffible  to  pay  ;  fo  that 
what  is  called  by  them  Cw/w-coal,  means  only  the  pow^dry 
rubbiili,  or  drofs  of  any  fprt  of  coals  for  making  Jime,  or  ba- 
king bricks^  ^(S     See  Note  [3]  to  the  preceding  SeSf.  243* 

The  Editor. 

[a]  This  laft  mentioned  kind  has  induced  me  to  believe, 
that  the  earth  of  the  pit-coals  is  an  argillaceous  one,  but  is 
not  fo  eafy  to  be  difcovered  after  its  being  burnt.  The  pit- 
coals  contain  more  or  Icfs  of  the  vitriolic  acid,  for  which  rca- 
fon  the  fmoak,  arifing  from  tlicm,  attacks  filver  in  the  fame 
manner  as  fulphur  does  ;  though  the  coals  be  ever  fo  fipcc 
from  marcafite,  which  however  is  often  found  imbedded  or 
mixed  with  them.     The  ^utho^'. 

This  is  undoubtedly  the  bhumir-ou%  fchijius^  already  de« 
fcribed  in  ^:d.  148  among  the  argillaceous  earths.  I  have 
feen,  lince  that  Sc«f>ion  was  printed,  aconfiderable  quantity  of 
this  llaty  fubftance,  which  was  fent  from  New  Hall ,  near 
Tbir/k  in  Torhjhire^  to  Mr.  Walker,  Le£turet  of  Natural  Phi^ 
lofophy  in  London, 

Thii 
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SECT.   246.    (Additional.) 

« 

4.  Cannel'coah 

Mr*  Kirwaii  has  put  together  this  variety 
of  Coal,  with  that  other  called  Kitikenny-zozl^ 
though  they  have  (bme  different  properties. 

The  cannel-coal  is  of  a  dull  black  colour. 

Breaks  eafily  in  any  dircdlion ;  and,  im  its 
frafture,  prefents  a  fmooth  conchoidal  furface, 
if  broken  tranfverfely. 

Contains  a  coniiderable  quantity  of  petrol^ 
in  a  Icfs  denfer  ftate  than  other  coals. 

Bums  with  a  bright  lively  flame,  but  is  very 
apt  to  fly  in  pieces  in  the  fire.  It  is  faid,  how- 
ever, to  be  entirely  deprived  of  this  property 
by  being  previoufly  immerfed  in  water  for  fome 
hours. 

Its  fpecific  gravity  is  about  laya. 

And  being  of  an  uniform  hard  texture,  may 
be  eafily  turned  in  the  laith,  and  receive  a 
good  polifli. 


1\x\%  fchlftus  is  of  a  dark  blui(h  rufty  colour :  when  thrown  in 
the  fire,  burns  with  a  lively  flame,  and  as  readily  aimoft  as  the 
oily  wood  of  dry  olivt'tree^  or  lignum  vita;'  and  emits  the  very 
difagreeable  fmell  of  petrol,  Mr.  Walker  extracted  from  it, 
by  diflillation,  as  much  liquid  petrol^  as  nearly  its  own  bulk. 
I  am  well  informed,  that  near  Purhck^  in  Dorfetfliire,  fuch 
large  quarries  of  this  Hate  are  found,  as  to  afford  competent 
fuel  to  the  poorer  part  of  the  inhabitants  of  that  place. 

Jhi  Editor. 

It 


/  -•• 


gfe^.  24^4     IS'rLAMM ABLE  SUBSt  ANCfi^      48 1 

It  is  from  this  kind  of  coal  that  fmall  vafes* 
as  ink-ftands,  various  trinkets,  and  other 
curiofitiesi,  are  ma^e  in  England,  which  ap- 
pear as  if  ihdde  of  the  fineft  Jet, 

Editor^  chiefly  from  Kirwan. 


SECT.    247.     (Additional.) 

Kilkenny -Coah 

This  coal  contains  the  largeft  proportion  of 
Petrol  ov  Afphaltum\  burns  with  lefs  flame  and 
fmoke,  and  more  flowly,  though  intenfely,  than 
the  canneUctal. 

The  <|tranfity  of  earth  in  this  coal,  does  not 
exceed  one-  twentieth  of  its  weight. 

Its  fpecific  gravity  is  about  1 400. 

It  is  frequently  mixed  with  pyrites. 

Is  found  in  the  County  of  Kilkenny,  belong- 
hig  to  the  province  of  Leinfler,  in  Ireland. 
The  quality  of  this  coal  burning  almoft 
without  fmoke,  is  mentioned  in  a  proverb,  by 
which  the  good  qualities  of,  this  County  are 
expjrefled.     ^he  Edit  or  j  chiefly  from  Kirwan. 


SECT.     248.     (Additional.) 
Sulphureous  coal. 

This  confifls  of  the  former  kinds-  of  coal, 
mixed  with  a  notable  proportion  of  pyrites: 

I  i  hence 
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hence  it  is  apt  to  moulder  and  break  when  ex- 
pofed  to  the  air. 

It  contains  yellow  fpots  that  look  like  metal : 

And  burns  with  a  fulphureous  fmell,  leaving 
^ither  red  afhes,  or  a  flag,. or  both.  * 

Water  afts  upon  it,  after  it  has  mouldered. 

Its  fpecific  gravity  is=  1500,  or  more. 

Befides  the  above  varieties,  (hiftus,  niicaceous 
fhiftus,  and  gneifs,  are  frequently  found  in  the 
neighbourhood  of.coal-mines,  fo  penetrated  with 
petrol^  or  bitumen,  as  to  conilitute  an  inferior 
Species  of  coal ;  but  the  bitumen  being  burnt, 
they  preferve  their  form,  and  in  fome  meafure 
their  hardnefs. 

Alfo  fome  grey  flates,  that  are  fo  foft  as  to 
be  fcraped  with  the  nail,  and  are  greafy  to  the 
touch,  bum  like  coal. 

All  the  differences  of  coal  arlfe  from  a  mix- 
ture of  the  varieties  already  mentioned ;  and 
,  It  is  obfervable,  that  wherever  coals  exift, 
flates  are  generally  found  near  them.  Salt, 
or  mineral  fprings,  are  alfo  often  found  in 
their  neighbourhood.     Kirwan. 


SECT.    249.     (Additional.) 

Bovt^  Coal.    Taub  Kohle.     Xylanthrax. 

This  is  of  a  brown,  or  brownifli  black  colour, 
and  of  a  yellow  laminar  texture. 

The 


Se£k,  250.    INFLAMMABLE  SUBSTANCES.      483 

The  lanpiinae  are  frequently  flexible  when 
firfl:  dug,  though  generally  they  harden  when 
expofed  to  the  air. 

It  con  lifts  of  wood  penetrated  with  petrol 
or  bitumen,  and  frequently  contains  pyrites^ 
-alum^  and  vitriol. 

Its  afhes  afford  a  fmall  quantity  oi fixed  alkali^ 
, according  to  the  German  chcmifts;  but,  ac- 
cording to. Mr.  Mills,  they  contain  none. 

By  diftillation  it  yields  an  ill  fmelling  liquor,  ^ 
mixed  with  a  volatile   alkali  and  olU    pajt  of 
which  is  fbluble  in  fpirit  of  wine,  and  part 
infoluble^  being  (if  a  mineral  nature.  . 

It  is  found  in  England,  France,  Italy,  Swif* 
ferland,  Germany 5  Ireland^  &c.       Klrwan. 

S  E  C  T^.    150.     (Additional.) 
Peat.     Geanthrax. 

There  ^re  two  forts  of  inflammable  fub- 
ftaiices  known  by  this  name ;  vl%. 

The  firft  of  a  brown,  yellowifli  brown,  or 
black  colour,  found  in  moorifli  grounds  ;  in  Scot-- 
landy  Holland^  and  Germany.  When  frefh,  it  is 
of  a  vifcid  conliftence,  but  hardens  by  expofu re 
to  the  air. 

It  confifts  of  clay  mixed  with  calcareous 
earth  and  pyrites  :  and  fometimes  contains  com- 
mon fait. 

While  foft  it  is  formed  into  oblong  pieces 
for  fuel,  after  thepyritaceous  and  ftony  matters 
are  feparatcd. 

I  i  z  When 
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When  diftilled  it  affords  watery  acid^  oil^  and 
volatile  alkali. 

Its  afhes  contain  a  fmall  proportion  rf  fixed' 
alkali.   They  are  either  white  or  red,  according 
as  it  contains  more  or  lefs  ochre  or  pyrites. 

The  fecond  is  found  near  Newbury  in  Berk- 
fhire.  It  contains  but  little  earth ;  but  con- 
fifts  chiefly  of  wood  branches,  twigs,  roots  of 
triees,  with  leaves,  grafs,  ftraw,  and  weeds* 

Kirwan. 


SECT.    251.     (Additional.) 

.  .    Stone^Turf. 

The  Noble  Author  has  ranged  the  turf  among 
the  foffils  of  his  Appendix ;  but  as  that  called 
in  England  by  the  name  oi Jlone-turf^  contains  a 
confiderable  proportion  of  peat,  it  may  be  men-* 
tioned  with  propriety  in  this  clafs. 

Soon  after  it  is  dug  out  from  the  ground^ 
where  it  keeps  a  foft  confiftence,  it  at  firft 
hardens ;  but  afterwards  it  crumbles  by  long 
expofure  to  the  air. 

As  to  the  other  common  turf,  k  only 
confifts  of  mould  interwoven  with  the  roots 
of  vegetables ;  but  when  thefe  roots  are  of  the 
bulbous  kind,  or  in  a  large  proportion,  they 
form  the  worft  kind  of  turf. 

Although  it  may  appear  incredible,  it  is  ne-^ 

verthelefs  a  real  fad,  that  in  England  pit-turf 

is  advantageoufly  employed  in  Lancajhire^ .  to 

7  *  fmelt 
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fmelit  the  iron-ore  of  that  county.  Mr.  Wil- 
kinibn^  biother-m-law  to  the  celebrated  Dr. 
Prbftley^  and  birafeirnot  kfs  famous  for  his 
i^xiMniive  undert^lngs  in- the  iron-works,  per- 
haps Jtbe  greateft  in  all  Europe,  n>akes  ufe  of 
pit-turf  in  his  large  finclttng  furnaces  of  th^' 
province.  I  have  feen,  in  the  pofleffion  of 
Mr.  S.  More,  Secretary  to  the  Society  of  Arts, 
^  kind  of  black  talloni^i  extra<3:ed  by  the  fame 
Mr.  Wilkinfon,  from  pit-turf.  It  was  very  foft, 
and  nearly  of  the  fame  confiftence  as  butter. 
Jt  burned  very  rapidly  with  a  fmoaky  flame  in 
the  fire ;  but  the  fmell  was  very  difagreeable  like 
that  of  pit*turf.  This  confirms  the  opinion 
that  the  tallow  defcribed  in  Section  232,  is 
probably  of  a  foflil  extra£lion,  as  well  as'  the 
other  oils  mentioned  in  the  preceding  Seftions; 
although  the  origin  of  them  all  may  be  from 
the  vegetable  and  animal  kingdoms.     The  Editor. 


SECT.     252.     (Additional.) 

Obfervations  (m  FoJ^UCoak. 

Thefe  foflil  fubfl:ances,  which  furnifli  fuel 
for  the  various  purposes  of  human  life,  are  dil- 
^inguifhed  by  the  name  ofCoa^^  on  account  of 
their  being  a  fuccedaneum  for  wood  and  other 
vegetable  produdions,  which,  when  dry,  or  of 
an  oleaginous  kind,  ferve  for  the  fame  ufes.  If 
theie  vegetable  fubftances  are  deprived  of  the 

I  i  3  accefs 
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accefs  of  air,  by  covering  them  after  ignition, 
the  half  confumed  remainder,  which  is  of  a 
black  colour,  is  called  by  the  name  of  Coal^  or 
Char-coal;  and  from  hence  the  foflil,  which 
affords  fuel,  has  alfo  been  called  by  the  fame 
name,  though  of  a  very  different  nature. 

Pit-coal  and  earth- coal  are  fynonymous,  and 
mean  coals  dug  out  of  a  pit^  or  from  the  earth. 
But  the  lithantrax  Aenotts  Jlone-coal^  and  more 
properly  indicates  the  Cannel-coal  of  Seft,  246  ; 
which  has  the  greateft  iimilarity  to  a  Jlony  fub- 
fiance^  by  the  dull  appearance  of  its  fradture, 
and  by  the  uniform  texture  of  its  parts. 

Allthefe  coals  are  in  general  a  bituminous 
black,  or  brown,  and  dark  fubftance  [^]  :  for 

the 

[tf]  It  is  known  that  pit  coal,  or  fea  coal,  by  diflillation, 
gives  out  a  phlegip,  or  watery  fi^bftanQc;  then  an  aethcreal  oj: 
volatile  oil ;  afterwards  i  volatile  alkali ;  and  laflly,  a  thick 
and  greafy  oil.  But  it  is  remarkable  that  by  rectifying  this 
laft  oil,  a  tranfparent,  thin,  and  light  oil,  of  a  ftraw  colour, 
is  produced,  which,  being  expofed  to  tl^e  aif,  becomes  black, 
like  animal  oils.     Fabroni, 

From  this,  and  other  obfervations,  the  moft  general  opinion 
is,  that  all  co^ls,  bitumens,  ^nd  oily  fubftances,.  found  in  the 
mineral  kingdom,  owe  their  origin  to  the  animal  and  vege- 
table rcipains  buried  in  the  bowels  of  tlje  cartlj ;  (incje  it- 
is  well  known,  that  only  organifed  bodies  have  the  power  of 
producing  oily  and  fat  fubftaoces.  The  amazing  irregularities, 
gaps,  and  break?  of  the  flrata  of  coals,  and  of  other  follil  fulv 
fiances,  evince  that  this  globe  has  undergone  the  moft  violent 
convulfions,  by  which  its  parts  have  been  broken,  detached, 
and  overturned  in  different  ways,  burying  large  tratfts  of  their 
fipper  furfaces,  with  all  the  animal  and  vegetable  productions ' 
*Vere   exifting,  at  the  time  of  thofe  horrible  cataftrophcs, 

M'Xiofe  epoch  as  far  precede  all  human  records.  And  it  is^eafify 
'   '    .    '^  f  .     •    ..  to 
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the  moft  part  they  have  a  lamellated  texture, 
which  breaks  eafily,  and  almoft  always  with'  a, 
Ihinirig  furface. 

The  varieties  of  pit-coals,  already  mentioned 
in  the  foregoing  Sedions,  are  the  moft  remark- 
able, by  which  they  may  be  diftinguiftied  from 
one  another  [^].  But  they  are  far  from  being 
homogeneous  m  each  kind ;  as  the  accidental 


^  I 


to  be  conceived,  that  the  various  heaps  and  congeries  of  thefe 
vegetable  and  animal  fubftances,  remaining  for  ages  and  ages  iri 
different  parts  of  the  bowels  of  the  earth,  have  obtained 
various  confidences,  and  iiill  produce  thofe  oily  and  bitumi*^ 
nous  juices,  which  find  vyay  to  gufh  out,  leaving  behind 
their  thickeft  parts  on  the  fam?  places  where  they  are  found, 
and  in  many  others  wh?re  the  Induftry  of  mankind  never 
will  be  able  to  penetrate.  It  will  be  feen  by  the  laft  Sedt.  259^ 
of  thisClafs,  that  our  author  inclines  very  much  to  this  opinion, 

Sep  the  feeble  arguments  of  Mr.  le  Camus  tp  prrve  the  cori' 
trary^  at  page  178.  ^  Journ,  de  Yhy{,  for  Marph,  1779. 
The  Editor^ 

f ^j  Mr.  Bertrand,  in  his  Oryftologic  Di(9:ionary,  reduces 
all  kinds  of  coals  to  fix  general  claffes,  viz.  i.  Lithantrax 
Ligfieus,  2m  Petrcjfus :  'iTerreJirh:  4.  Piceusi  5.  Fijfilis  : 
6-  Miner alifatus.  He  lays,  that  the  Scotch  coah  are  heavier, 
and  burn  not  fo  well  as  thofe  of  Newcaftle;  that  thofe  of  Liege 
burn  quicker,  and  thofe  from  Brajfac^  in  Auvergne,  and  from 
la  Fojfe^  burn  with  a  more  agreeable  flame,  &g.  But  Mr. 
Morand,  in  his  Nomenclature  raifonnee^  diftr^butes  all  forts  of 
Pit  coals  into  4  claffes:  in  the  firft  he  places  9  varieties, 
beginning  with  the  go^asy  or  fuccinam  nigrum^  to  the  varies 
gated  lithantrax :  in  the  fecond,  he  reckons  7  varieties,  be* 
ginning  with  the  Lithantrax  eleganti  flru£lura^  to  that  facie 
granulata  :  and  he  forms  the  fourth  clafs  with  the  earthy  and 
poorer  kind  of  foffil  coals.  He  feems,  however,  to  have  been 
puzzled  vvUh  the  flaty  coals,  as  he  ranges  them  in  a  feparate 
clafs,  perhaps,  to  flielter  himfelf  from  the  critical  objection* 
pf  thofe  numerous  fuperficial  naturalifts,  who  only  look  foj: 
the  apparent  configuration,  without  almoft  any  regard  to  the 
jCpmponent  parts  of  foflils.     Ihe  Editor. 

I  i  4  equalities, 
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qualities,  and  the  various  proportions  of  their 
componeHt  p^rts,  produce  a  far  greater  iiuipber 
of  properties,  which  renders  them  inpfe  or  lefg 
fit  for  different  purpofes ;  though  thefe  a^e  ge^- 
nerally  overlooked,  and  confounded  \yith  th^ 
pommon  one  of  affording  fuel  fqr  jpakiflg  firp, 
to  v^arm  oyr  rooms,  or  for  culinary  operations. 
In  fadt,  various  kinds  of  di^reqt  coals  are 
often  found  intermixed  with  one  another  in  the 
ground.   Some  of  the  finer  fprt  run  many  times 
in  form  of  veins  between  the  iayers  of  the 
coarfer  kind ;  as  I  obferved  in  the  fine  coals, 
the  workmen  employed  at  Birmingham,  in  a 
curious  manufadlory  for  moulding  rods,  or  canes 
of  tranfparent  and  coloured  glafs,  into  the  re^ 
quired  fliapes  for  common^  buttons,   with  an 
aftonifhing  expedition.  The  fire  burned  with  fp 
clear  a  flame  as  I  never  faw  produced  by  com» 
men  fea-coal ;'  and  I  found,  upon  inquiry,  that 
this  particular  kind  of  coal,  was  picked  out  from 
the  common  coals  of  that  country,  it  running  in 
particular  veins,  which  the  manufafturers  know 
well  to  be  fit  for  their  purpofe,  though  I  could 
not  find  any  diftinftive  denomination  to  indicate 
this  fpecific  difference.  '  There  is  no  dgubt  but  a 
great  field  both  for  the  theoretic  inveftigation  of 
the  nature  and  original  formation  of  this  foffil,  as 
well  as  for  the  pradtical  knowledge  of  the  ufes 
to  which  it  may  be  advantageoufly  employed, 
remains  ftill  unexplored*  or  at  leaft  is  yet  cout 
cealed  among  few  interefted  praftitioners,  with- 
out affording  any  extenfive  advantage  to  the 
public. 

That 
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Th^t  kind  of  coal,  diftinguifhed  in  London 
by  the  name  pf  Scotch^caals^  produce,  when 
burned, .  white  j^ihes  and  a  le(g  dirty  d^fl:  than 
the  cpqamqu  Newc^JlU^^oah  \  thqugb,  among 
thefe  laft,  fome  pi^cea  of  the  Scotch  kind 
are  frequently  found.  On  the  contrary,  thc^ 
J  have  f^en  in  the  fire-places  at  WiUfhire,  mad^ 
fuch  a  quantity  of  hrown  aflies  and  dirty 
duft,  as  to  fpoil  the  furniture  in  a  <hort  time, 
unlefs  proper  care  was  tak;on  to  cleai)  the  room$ 
very  frequently. 

This  fbffil  bitnmen,  as  Foupcroy  remarks^ 
being  heated  in  contact  with  a  body  in  com- 
buftion,  and  a  free  accefs  of  air,  kindles  the 
'more  flowly,  and  with  more  diiBculty,  as 
it  ia  mare  weighty  and  com.pad.    When  once 

kindled,  it  emits  a  briflc  and  very  durable 
heat,  and  burns  for  a  long  time  before  it  is 
confumed.  If  extinguifbed  at  a  proper  time, 
the  remaining  cinders  may  ferve  feveral  times 
for  a  new  firing,  with  a  fmall  addition  of  frefli 
coals.  The  matter  that  is  burned,  >nd  produces 
the  flame,  appears  very  denfe,  a^L  if  united  to  ano- 
ther fubftance,  which  retards  its  deftruftion. 
Upon  burning,  it  emits  a  particular  ftrong  fmell, 
which  is  not  at  all  fulphureous,  when  the  earth- 
coal  is  pure,  and  contains  no  pyrites  [c]. 

When 

[c]  Hence  we  fee  how  falCe  and  deceiving  arc  the  propofi- 
tiojis  of  fomc  ignorant  pretenders,  who  boaft  of  procefics,  to 
deprive  pit'-coals  of  fulphur,  as  a  great  impro>hement  to  de*- 
(Iroy  the  noxious  quahties  they  fuppofc  arifing  from  this 
kind  of  fuel.  But  a  general  and  conilant  experience  of  the 
sumerous  inhabitants  of  £ngland,  and  of  rariaut  other  couor 
iries  on  the  Continent^  as  at  Liege^  part  of  Holland,  and  the 

Auftrian 
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When  the  combuftible,  oily,  and  moft  vola- 
tile parts,  eontained  in  the  earth'CoaU  are  dif- 
fipated  and  fet  on  fire  by  the  firft  application  of 
heat;  if  the  eombuftion  is  flopped,  the  bitumeii 
retains  only  the  moft  fixed  and  leaft  inflam- 
mable part  of  its  oil,  and  is  reduced  to  a  true 
charry*  ftate,  in  combination  with  the  earthy 
and  fixed  bafe.  Pit  coals  in  this  charry  ftate 
^re  called  Coaks^  which  are  capable  of  ex- 
citing the  moft  intenfe  heat ;  and  are  employed 
all  over  England  in  the  fmelting  of  iron^  copper^ 
and  other  metallic  ores  to  the  grcateft  advan- 
tage [^]. 

SECT. 

/  '  >•  ;  I 

Auftrian  Netherlands,  where  pit  coals  are  the  common  fuel, 
evinces  the  fallacy  of  their  impofition ;  and  to  this  I  may  add, 
the  experience  of  above  twenty-two  years,  during  which  I  have 
lived  in  England,  without  ever  finding  in  myfelf,  nor  in  any 
pf  my  numerous  acquaintance,  the  lead  alteiration  in  health 
on  this  account.     The  Editor. 

[rf]  It  is  well  known  that  the  Engl ifh  method  of  burn- 
"ing  pit  coal  into  coak^  has  been  a  moft  profitable  and  happy 
.acquifition,  for  the  fmelting  our  ores,  and  for  many  other 
metallurgical  and  chemical  proceifes  in  this  ifland.  But  the 
Ingenious  and  advantageous  und/srtaking  of  Lord  Dundo- 
nal,  by  which  he  turns  to  a  very  confiderable  profit  the 
mines  of  coaU  in  his  and  other  eftates,  building  ovens  of  a 
|>roper  conf^ruftion  to  hvLTn  pit  coal  mxo  ccak,  and,  at  the  fame 
time,  to  colled  in  feparate  receptacles  the  voUtile  alkali^  oil^ 
tar^  and  pitch,  which  were  generally  loft  by  the  ufual 
•method,  deferves  to  be  noticed  in  thjs  place,  as  it  affords  9^ 
very  remarkable  inftance  of  the  great  Iplljbs  to  mankind,  for 
want  of  carefully  attending  to  every  refult  from  great  proceffes 
of  art,  when  made  in  a  large  fcale.  Thefe  ovens  are  io  con- 
trived as  to  admit  an  under  fupply  of  air ;  and  the  coals. 
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SECT.     253.    (151.) 

Brimjlone.     Sulf>hur.  . , 

The  Mineral  Phlogifton,  or  Bitumen,  united 
with  the  vitriolic  acid,  zonQAt\j^t^%  fulphur^  or 
Brimftone  \a'\. 

This 


after  being  kindled,  decompofe  themfelves  by  a  flow,  but  in- 
xiomplete  combuftron,  which  does  not  deftroy  the  ingredients. 
The  re(i<Iinim,  left  in  the  oven,  proves  to  be  the  moft  exi 
celient  cinders  or  cooks;  whild  the  volatile  parts,  which  other- 
wife  would  be  didipated  in  the  air,  are  feparated  and  conden* 
ied  in  refervoirs,  or  receptaclea  of  a  capacious  (Ize,  placed  at 
proper  diftanccs  beyond  the  reach  of  fire.  * 

Monf.  Faujas  de  St.  P*ond^  who  vifited  thefe  works  in  t, 
trip  he  made  to  Scotland,  undertook  to  eret5t  a  iimilair 
oven  of  the  kind,  on  his  going  back  to  France :  and  it  is  ra^ 
ther  fingular,  that  he  endeavours  to  eftablifh  a  claim  of  havin|^ 
jdifcovered  the  fame  proceiTes  before  he  fa w  them  in  Scotland  ; 
•as  if  it  did  not  reflet  a  greater  "honour  on  his  induftry,  to 
carry  back  to  his  country  fome  ufeful  knowledge  in  confc* 
qucncc  of  his  travels,  than  to  return  as  ignorant  as  our 
Englifh  travellers  ufually  do,  whofe  acqiiifitions  feldom  amount 
to  more  than  the  new  faihions,  effeminate  manners,  and  other 
liliy  trifles,  which  our  degenerate  Britons  are  now  wont  to 
call  refined  accomplifhments.     The  Editor. 

[a"]  This  has  been  the  general  do6trinc  of  chemiftf 
fince  the  time  of  the  famous  Stahl,  who  called,  by  the  name 
of  Phlogiftoriy  that  very  inflammable  principle,  that  had 
been  defcribed  by  Bcccher,  under  the  name  of  inflammahtt 
iarth.  Stahl  was  the  firft  who  difcovered  the  fynthetic  com- 
pofltion  of  fulphur,  by  combining  a  combuftible  fubftancc 
^ith  vitriolic  acid  I  and  this  ha$  afforded  the  greateft  probability, 

amounting 
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This  is  very  common  in  the  earth,  and 
difcovers  itfelf  in  inany  and  various  forms^ 
It  is  found, 

A.  Native  ' 


lamoutiting  indeed  almofl:  ta  a  dtmpnftration,  of  tiie  truth  of 
bis  theory^  IVlacquer  defcribes  ^his  procefs,  which  confifls 
in  mixing  equal  parts  of  fixed  alkali  and  vitriolated  tartar^ 
with  about  the  fourth  part  of  both  of  powdered  charcoal^  in 
a  crucible ;  the  mixture  being  well  flirred  with  a  wooden  rod, 
^nd  the  covered  crucible  placed  on  the  fire  for  a  fhort  tiniey 
the  matter  is  poured  out,  on  a  greafed  marble:  emits  a  ftrong 
difagreebie  imeli,  like  that  of  rotten  eggs :  when  cold,  coagu- 
tateSy  and  appears  of  a  dark-red,  or  liver  colour :  and  is  a 
tjm»  timer  of  fulphur^  This  being  diiIblve4io(  watipr,  affords  a 
yellowiih  precipitate  on  the  addition  of  ao-y  acid,  which  J^in^ 
poUcded  ot|i  the  filtre,  is  found  to  be  a  true  brimilone^ 

Accordmg  to  this  doj3:rine  of  Stably  the  phlogi/tofi  of  the 
charcoal  unites  with  tb^  vitrioljc  acid  pf  the  tartar,  or.  of 
any  ether  ykriolk  cofivpou^d^  and  fprms  fulphur;  but,  ac- 
cording tp  the  new  pneumalriP  theory^  ^t  tfaie  he^d  pf  whicli 
is  one  of  the  moft  iqgeQious  ^hpj^jft^  pf  pur  times,  Mr.  La- 
vcdAer,  the  rationales  pf  th^fe  phenomena  ii  quite  the  reverfe 
of  what  has  been  aflerted  by  the  followers  of  Stahlf  Thofe 
l)«dies  which  were  called  pbJ^ifiicated^  af  e  ppthi^g  mpr/Cy  ac<> 
cording  to  the  new  theory^  than  fub{laiice&  whtcb  have  a  greai 
tendency  to  unite  with  j^«rir  air;  a  tefidency,  which  in  geners^) 
CQoilitutfis  combufiiHlity*  $p  that  whenever  S.tahl  ^fHrmi 
fUpgifion  to  be  diiengaged|  as  i^  coni^bufiim  and  calcination ; 
tbcre  is  in  fa£t  nothing  elfe,  fay  the  new  theoriflsf  but  a  real 
^^ombinatioa  of  this  pure  air^  with  fcMi\i$  .of  the  component 
parts  of  tlie  burned  fubftance, .  t)ie  pr/oeefi^  beifig.  facilitated  by 
the  action  of  heat.,  Qn  the  other  hand,  in  all  the  fuppofed 
combinations  of  phlogiiloni  a^  d^eng0g^ipent  of  air  may  be 
often  obferved  to  fubEfl,  as  is  evident  in  the  redudion  of 
snetallic  calces,  and  in  the  d€;<;omppiitioa  of  bodies  by  the  a6tion 
<»f  acids.  In  a  word,  ii^  this  pneumatie  fyftem^  all  thefe 
fompo^nds  of  StahU  9S  Julphwr  from  vitriolic  acid,  an4 
WAtaliy  from  their  ra/r«i,  and  phlogiftmy  are  only  fimple  fub- 
fi^^ncQfti  which  poiTd^  a  %xti9X  tc^)kdency  .tP  unijEe,  with  depMar 

^ifticQtidi 
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Jl.  Native  Sulphur,  Sulphur  nativum. 
In  this  the  two  conftituent  parts  arc  mixed 
in  due  proportion    in    regard  to   each  other, 
according    to    the    rules    of    that     attraction 
which  is  between  them  ;  it  is  eafily  known, 
I.   By    its    inflammability,    and    by    its 
flame  [^]. 

2.  By 


-r      » 


gifileated  air*  Tfius  metals  qnitc  with  the  fame  air  on  being 
calcined  :  and  their  calces,  on  being  reduced  by  fire  into  their 
metallic  ftate,  give  out  the  air  they  had  imbibed  before.  I 
muft  confeft  that  the  fimplicity  of  the  Pmumatic  Theory  » 
a  great  inducement  to  receive  it ;  but  until  znyfulpbur  can 
be  fhown,  preeXiiling'  in  the  alkaline  bafe  of  the  vitrioiaud 
tartar  Tfor  the  vitriolic  acid  runs  off,  according  to  this  theory,, 
m  the  rortn  of  pure  air,  to  combine  with  the  charcoal)  no  man, 
in  an  unprejudiced  (late  of  mind,  will  venture  to  embrace  fuch  a 
theory.  Neither  is  it  at  all  comprehenfiWe,  how  the  fame 
agent  ^^  will  produce  two  oppofite  effects  in  fim^Ur  circum«« 
fiances ;  viz.  caufing  pure-air  to  unite  with  metallic  bodies  in 
calcination:  and  to  be  Jepara'ed  from  them,  when  they  arc 
revived  by  the  fame.     The  Editor. 

[^J  Sulphur  evaporates  gently  at  the  170  degree  of  Fahren- 
heit's thermometer. 

Melts  at  185  degrees;  and 

Flames  at  302  degrees  of  the  fame  thermometer. 

Bums  with  a  biue  flame,  and  a  difagreeable  fuffocatitig 
imell. 

Sublimes  in  clofe  veffels,  without  decompofition,  except  of 
afmall  quantity,  proportioned  to  the  quantity  of  air  contained 
in  the  veilels. 

When  melted  becomes  red,  but  recovers  iti  colour  on 
cooling* 

Its  conftituent  parts,  viz,  the  vitriolic  acid  Jind  phlogifton^ 
are  nearly  in  the  proportion  of  3  to  a;  fpr  too  parts 
of  fulphiir  coDtaIn  about  60  of  this  acidi  and  50  of 
Fhlogifton* 

If 
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2.  By  its  fmell,  when  burnt;  and, 

3.  By  Its  producing  a  liver  of  fulphur,  when 
mixed  with  a  fixed  alkali^  like  that  made 
from  artificial  fulphur  [r]. 

It 


** 


,  It  is  a  taftelefs,    hard,  brittle^  idioeIe£{nc  fubfbance,  of  a 
yellow  greenifti  colour. 
Its  fpecific  gravity  is  from  1900  to  i 350. 
It  is  infolubleiii  water,  though,  by  long  trituration,    the 
water  feems  to  take  up  fome  part  of  it;  but  it  feems  that 
it  is  rather  diffufed  thro',  than  diflblved  in  it. 
Neither  can  fpirit  of  wine  unite  to  it,  except  when  both  are 
in  a  vaporous  Hate ;  and  then  72  parts  of  fpirit  of  wine 
take  up  one  of  fulphur. 
Is  foluble  in  hot  oils,  and  alfo  in  alkali,  both  in  the  dt'y 

and  liquid  way. 
Is  decompofed  by  boiling  in  concentrated  nitrous  acid ;  partly 
decompofed,  and  partly  diflblved  by  the  vitriolic  and  dcphlo* 
giilicated  nitrous  acid.     Kirwan. 

J[f]  The  two  pure  (cauflic)*  fixed  alkalis,  vegetable  and  ml* 
neraly  have  a  very  remarkable  adion  on  this  fubflance ;  39, 
they  form  true  livers  of  fulphur^  which  are  moft  difficultly 
decompofed,  and  the  moft  permanent  of  all.     They  may  b^ 
prepared  by  the  iiry^  or  by  the  moi/i  way.  In  the  firft  procefs, 
equal  parts  of  lapis  caufticus  and  Jlowers  of  fulphur  are  fufecj 
in'a  crucible ;  then  run  on  a  marble  plate ;  and,  as  foon  as 
cooled,    are  broken  into  pieces,    and  kept  in  a  phial  with 
ground  ftople.    But  in  the  humid  way^  the  liquor,  or  lie,  of 
foap*boilers,  is  heated  with  a  half  of  its  weight  of  fulphur  | 
till  it  acquires  a  deep  dark  red  colour ;  add  is  kept,  after 
being  filtrated,  &c.     The  difference  between  thefe  and  the 
common  livers,  made  of  mild  alkali,  is  very  fenfible ;  thefc 
laft  are  of  a  paler  colour^  fonntetimes  they  are  greenifh,  and 
always  leiJs  odorous.     It  feem^  that  the  aerial  aid,  which  they 
retain,  weakens  their  ftrength. 

The  earthy,  and  faline  earthy  fubftances,  have  no  adion  on 
the  liver  of  fulphur  ;  but  the  acids  precipitate  the  fulphur  in 
a  fine  white  powder,  called  the  Magijter  fulphuris :  and  the 
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It  is  found 

a.  Pellucid,  of  a  deep  yellow  colouri 

b^  Opake,  white,  and  greyilh  [d^. 

Thefe 


gas  it  difcngages,  is  the  above  mentioned  Hepatic  air  of 
Sc'6t.  230; 

Sulphur,  nitre,  and  charcoal,  when  well  mixed  together  ia 
a  proper  proportion,  form  the  well-knowmdetonating  fubftance, 
called  gun-powder.  One  hundred  pounds  of  that  made  ^xEJfone^ 
hear  Corbeil  in  France,  contains  75  of  nitre,  9  and  a  half 
of  fulphur^  add  1 5  of  charcoal ;  but  in  general  one  pound  of 
gun-powder  contains  la  of  nitre,  2  of  fulphur,  and  3  of 
charcoal.  The  opinion  of  producing,  as  is  pretended,  gun- 
powder without  fulphur^  is  quite  groundlefs.  The  moifture 
neceffary  fpr  the  powder's  affuming  the  grained  form,  cryftaU 
lifes.the  nitre,  as  may  be  feen  with  a  magnifier  by  cutting  the 
grains  through.  '  It  is  owing  to  the  dephlogifiicated  dir^  dif- 
cngaged  from  the  nitre,  that  the  combuftion  of  gunpowder  is 
attended  with  fo  great  a  detonation  and  violence. 

The  fulminating  powder  is  compofed  of  3  ounces  of  nitre, 
tfvo^of  dry. aerated  fait  of  tartar,  and  one  of  fuiphur^  well 
triturated  in  a  warm  marble  mortar,"  with  a  wooden  peftle. 
About  a  drachm  (60  or  72  gr.)  of  it  in  an  iron  ladle,  over  a 
gentle  fire,  detonates  with  fuch  a  report  as  that  of  a  cannon. 
Alfo  a  nlixture  of  liver  of  fulphur^  with  the  double  of  nitre^ 
detonates  with  equally  as  great  a  report.  Editor  from  Four" 
croy» 

'  [^d]  c'  Criftallized,    in   o£locdral  prifms,    with  blunted 
points* 

d.  Tranfparent.     Mr.  Davila  had  been  informed  that  this 

was  brought  from  Normandy  in  France.  Brun. 
I.  Native  fulphur  is  found  in  different  forms,  viz,  either*  in 
folid  pieces  of  indeterminate 'figure,  running  in  Veins 
through  rocks ;  or  in  fmall  lumps,  in  gypfum  and  lime 
flones  5  in  confiderable  quantities  at  Solfatara^  and  in  the 
neighbourhood  of  volcanos;  or  cryftalized  in  pale,  tran- 
fparent, or  femitranfparent,  oftogonal,  or  rhomboidal 
£.ryftaU,  in  the  cavities  of  quartz ;  and  particularly  in  the 

matrices 
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Thefe  are  found  in  Siberia,  at  Bevieux  in 
Switzerland,  and  at  Solfetara  near  Naples. 

It  is  often  found  on  lime- ftonc,  which  the  vi- 
triolic acid  has  left  untouched,  having  a  flronger 
attradion  to  the  phlogifion,  and  therefore  wholly 
tniting  with  it. 


matrices  of  ores :  or  in  the  form  of  fitiall  needles  ovef 
hot  fpringSy '  or  near  vdlcaiios,    KirWan, 
Sometimes  it  is  formed  inf  old  privies  ;  of  this  1  faw  fome 
Inmps  that  were  found  in  a  very  old  privy  at  Paris,  Editor. 

2.  United  with  clay  in  the  aluminous  ore  of  La  Tolfay  and 
alfo  at  Tarnowltz^  in  Sileiia.  This  laft  reiembles  a  light 
grey  eajth :  when  dry,  burfis,  or  cracks,  in  the  water, 
like  marl>  and  poflefles  a  flrong  peculiar  iinell  like,  cam- 
phor.     If  didilled,  the  fulphur  fublimes. 

100  pares  of  this  earth  atford  8  of  fulphur,  befides  gypfum, 
and  a  quantity  of  iron. 

3.  Mixed  with  clay^  iron,  znd/elemtf.  This  compound  is 
of  a  grey,  brown,  or  black  colour,  found  near  Rome^ 
jluvtrgniy  Spain,  and  Iceland.  ^ 

4.  With  limc-ftonc  in  the  form  of  a  calcareous  hepar^  Thia 

is  found  at  Tivoli  near  Rome,  and  elfewherc  in  Italy. 

It  is  fometimes  diflblved  in  mineral  waters ;  ,three  pounds 

of  which  contain  as  much  as  2^  grains  of  fulphur.     It 

often  forms  incruftations  on  the  brinks  of  thefe  fprings. 

5.  In  the  form  of  an  alkaline  bepar.  This  is  faid  to  be 
found  in  fome  waters  in  Rulfia :  of  this  will  be  fpoken  in 
Sea.  255. 

6.  United  to  Iron  and  clay  of  pyrites,  &c.  of  which  here* 
after,  Scd.  2J4. 

^.  United  to  metallic  fubftances,  as  in  Se£l.  257  and  258. 
Editor  Mifljfrom  Kirwan. 
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SECT.    254.    (15^) 


B.  Salphar  that  h^  ££:%t*£,  cr  ii  ^j^fnr^rrsd 
with,  metals.    SM-^bmr  fzttz^t  fzk^^nat  'x*. 
I.  With  iron,  Sat-rr^ir  *^^rf  iS^tsrszMiu 
Pyrites,  or  0^=«r^i^  >^:=<:. 
This  is  the  fuUtacoe  rnKi  "mr^-^r,  nwc  iJ- 
phur  is  prepared,  znd  h  tictsare  rz^ksi  -i-r* 
with  all  its   vaiiedci.     It  h  hzid^  7Zii  x£  a 
metallic  (hining  ccdoor* 

tf.  Pale  yellow  Vjntt^  J^jriUi  jn^if'SVMi^ 

This  is  very  oommoa,  2r«d  sacr^rrt  a.  p»- 
portionable  quantity  cf  ibipL'ia'  w^  res^#*:6:  to 
the  iron ;  when  on^  tbon^grir  krJUgrifg^  k 
bums  by  itfelf. 

I.  Of  a  compsd  teztsre^  ^exfw£  gtpj^^ 

called  PUura  dtl  Tnca^  hk  ifsas:.^ 
1.  Steel-graiDcd,  ^cxtyrc  r«*i ;:  ^;j- 

3.  Coarie-graiatd,  flaciriri  ^rstai.^ti. 

4.  Crjrfiaiiiied,  Ctr^^p^,/ ::::%: . 

It  (hoots  mcizir  r:to  v::'JrjC  ^rA  v{r:vi:^rvl 
figure,  though  it  aJib  crf^^rjti.  iutv  Jii^v- 
merable  other  ibrsis  f  ^]* 

SECT, 


therefore  nica  cf  itf  'JXLhxrjff'J^xir^.^  v  r.t    uvit  iil'^isrti'^;^  liiv^ 
be  raoVed  air/^cg  ti>t  -cj^jti^  ^/ttu    h^-i- 

thought  the  fcat*  vxi  //^?w,  ri/vi^  X  v^au»  iiviv     j-ij 
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SECT.     2SS.    (153O 


^  Liver-coloured  Marcafite,  Pyrites  colore  ru^ 
befcente. 

Its  colour  cannot  be  defcribed,  being  betwixt 
that  of  the  preceding  marcafite,  and  the  azure 
copper  ore.  When  it  is  of  a  light  colour,  it  is 
called  in  Swedilh  T'ennbetty  or  WaitnkieSj  but 
Lefverjlag  when  it  is  of  a  deeper  colour.  The 
iron  prevails  in  this  kind ;  it  is  therefore  lefs 
fit  to  have  fulphur  extrafled  from  it,  and  alfb 
for  the  fmelting  of  copper  ores.     It  is  found 

1.  Of  a  compadl  texture,  from  Nya  Kop- 
parberget,  in  the  province  of  Weftman- 
land. 

2.  Steel-grained,  from  Stollberget  in  Weft- 
manland. 

3.  Goarfe-grained,  from  Wefterfilfverberget 
in  Weftmanland. 


fame  min^s.  The  cryflallized  or  polifh-bearing  fpecies  are 
known  by  the  name  of  marcafites.  In  Hungary,  there  are 
fome  which  arc  pretty  rich  in  gold  ;  in  the  Moder-mine^ 
near  Shcmnitz,  they. held  fixteen  denari.    Brun. 


SECT. 
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SEC  T.     2s^'    (^55-) 

I 

Various  Combinations  of  Sulphur,  with  Iron  and 

other  Metallic  Subftances, 

Sulphur  with  iron  and  copper,  j^^/fow  or 
marcajitical  copper  ore^  (See  Se£t.  198.  of- the 
Author.) 

Sulphur  with  iron,  filver^  and  lead.  Potters 
lead  ore.    (See  SeSl.  1 89*  of  the  fame. J 

Sulphur  with  iron  and  zinc,  mock  lead^ 
black  jack y  or  blende.  fSeeSeSf.  229.  of  thi 
fame.) 

Sulphur  with  iron  and  arfehiCj  arfenical 
pyrites.     fSeSi.  243,  of  the  fame.) 

Sulphur  with  iron  and  cobalt,  (See  Sedik 
■    ^50  of  the  fame.) 

Sulphur  with  iron  and  bifmuth*  (SeSlh 
225.  of  the  fame.) 

Sulphur  with  iron  and  nickeL  (Se3.  i^6i 
of  the  fame.) 

Sulphur  with  iron  and  gold,  pyritical  gol<J 
ojre*    (See  SeS^  1 66.of  the  fame.) 


i^  k  2  S  E  e  t. 
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SECT.     257.     (156.) 

Other   Combinations  of  Sulphur,    with   Silver, 
Copper,  and  other  Metallic  Subftances. 

Sulphur  with   iilver,  glafs  Jilve^  ore  [a]^ 
(See  SeSl.  169.  of  the  Author.) 

Sulphur  with  copper,  grey  or  vitreous  cop^ 
per  ore.     (See  SeSl.  K)"].  of  the  fame.) 

Sulphur  with  lead,  Potters  lead  ore.     (See 
Sett.  187.  of  the  fame.) 

Sulphur  with  bifmuth.     fSee  Se3l.  224.  of 
the  fame.  J 

Sulphur  with  quickfilver,  cinnabar.     (See 
SeSi.  21S.  of  the  fame.) 

Sulphur  with  arfenic,  Orpiment^  Realgar. 
(See  SeSi.  2/^1.  of  the  fame.) 


[a\  At  Ramehbergy  and  in  the  Hariz^  fulphur  is  ex- 
tracted from  the  fulphureous  ores  of  iilver  and  lead,  mixed 
with  pyrites,  by  fublimation,  during  the  terrefaCtion  of  thefc 
ores.  This  forms  crude  fulphur^  which  is  purified  by  a  fecond 
fublimation.  But  in  Bohemia  and  Saxony  it  is  obtained  oy 
immediate  didillation  from  pyrites,  and  afterwards  purified 
by  fublimation  in  clofe  vefiTels.  Mod  of  the  fulphur  ufed 
here  comei  from  Italy.    Kirwan. 


SECT. 
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SECT.  358.    (161.) 

Mineral  Phlogijion  mixed  with  Metallic  Earths. 
Phlogiftoii  minerale  metallis  impregnatum. 

This  Is  not  found  in  any  great  quantity. 

In  regard  to  its  external  appearance,  it  re- 
fembles  pit  coal ;  and  the  fat  fubftance  con- 
tained in  it,  at  times,  partly  burns  to  coal,  and 
partly  volatilizes  in  a  calcining  heat. 

The  only  known  varieties  of  this  kind  are, 
^.   Miner  a  cupri  phlogiftica. 

When  it  has  been  inflamed,  it  retains  the 
fire,  and.  at  laft  burns  to  afties,  out  of  which 
pure  copper  can  be  fmelted.  It  is  found  in 
Sladkierr's  Grufva  In  the  province  of  Dal,  and 
at  BiiJDerg's  Klack,  in  the  province  of  Dalarne. 
B.  Miner  a  Jerri  phlogiflica. 

This  is  not  very  different  in  its  appearance 
from  the  pit-coal  or  foffil  pitch ;  but  it  is  fome- 
what  harder  to  the  touch  ;  there  are  two  varic* 
ties  of  this  fpecies : 

I.  Fixt  in  the  iixt^  Miner  a  Jerri  phlogijtica 

jixa. 

Expofed  to  a  calcined  heat,  it  bprns  with 

a  very  languid  though  quick  flame:  it  preferves 

its  bulk,  and  lofes  only  a  little  of  its  weight* 

^t  yields  above  30  per  cent,  of  iron. 

4.  Solid,  refembles  black  fealing-wax. 

K  k  3  It 
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It  is  found  in  the  liver-coloured  marcafite 
(Seel.  252),  in  Walkb^rget,  at  Norrberke,  in 
Weftmanland. 

b^  Cracked,  and  friable,  from'  Finnberget, 
at  Grythyttan,  in  Weftmanland^ 

2.  Volat^e  in  the  fire,  Mineraferri 
phlcgiftica  volatilis. 
This  is  unalterable  in  an  open  fire,  either 
of  charcoal  in  a  furnace,  or  even  upon  a  piece 
.  of  charcoal  with  the  flame  of  the  blow  pipe  : 
but,    under  a   mufFel,  the  greateit  part   of  it 
volatilizes,  fo  that  only  a  fmall  quantity  of  calx 
pf  iron  remains.     It  is  found, 

a.  Solid,  from  Kronprint's  ShurfF,  at  Kong- 
fberg,  in  Norway. 

b.  Cracked,  from  the  parifti  of  Quiftbro,  in 
the  province  of  Nerike. 

This  la^!  kind  leaves  more  afhes:  thefeaflies, 
when  farther  expofed  to  the  fire,  become  firft 
yellowifh-green,  and  afterwards  reddiih- brown, 
when,  belideir^  iron,  they  then  alfo  difcover 
fome  marks  of  c^jpper.  It  has,  however,  not  been 
poflible  to  extrad  any  metallic  fubftance  from 
them  ;  the  effecf s  of  the  load  ftone,'  and  the 
colour  communicated  to  the  glafs  of  borax,  hav- 
ing only  given  occ  lion  to  this  fufpicion. 

See  the  end  of  Se.^.  239.  {or  Se<3:.  150, 
of  the  Author.) 
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SECT.    259.    (162.) 
Obfervatlon  on  Bitumens, 

That  fubftance.  which  the  chemifts  call 
Phlogijion^  or  an  inflammable  principle^  exifts  in 
moft  of  the  mineral  bodies,  though  often  in  fo 
fmall  a  quantity  as  not  to  be  perceived ;  and 
therefore  i  have  here  only  enumerated  thofe 
kinds,  in  which  it  exifts  as  a  principal  or  very 
fenfible  charadler ;  as,  forinftance,  in  the  foetid 
Ipar,  or  fwine  ftone. 

I  do  not  myfelf  know  the  fubftance  in  its 
limple  ftate,  which  I  call  a  mineral  phlegij}- 
ton  [^],  fince  the  ambergrife  and  the  rock-oil 
are  nothing  elfe  than  compofitions  which  can- 
not be  perfedlly  decompounded  ;  and  are  not, 
befides,  to  be  extracted  from  coal,  fulphur,  &(j. 
which,  notwithftanding;  contain  an  inflammable 
fubftance*  It  feems  as  if  a  great  part  of  this  » 
clafs  were  originally  generated  from  the  animal 
and  vegetable  kingdoms  ;  fo  that  they  have 
been  firft  an  humus  ater  or  mould,  with  which 
a  vitriolic  acid  has  afterwards  been  mixed ;  and 
that  they  have  been  beft  able  to  retain  this 
phlogifton,  when  they  have  been  covered  and 

[a\  Wc  may  fay,  however,  at  prefent,  that  phlogifton  may 
be  produced  almoft  pure,  after  the  new  obfervations  and 
difcoveries  that  have  been  made  of  late  on  the  aeriform  fut- 
ftances.     See  Note  [/?]  to  Sc^.  229.     Poge  j^^i. 

The  Editor. 

K  k  4  preffed 
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preflTed  together  by  another  earth ;  the  coal^ 
coal  or e^  and  peat  turf(SedL.  1 93  of  the  Author), 
give  fome  hints  or  reafons  for  this  fuppofition. 

The  generation  of  fqlphur  and  marcafite,  re- 
quires no  phlogifton  out  of  any  of  the  kingdoms 
of  Nature  in  preference  to  the  other ;  for  the 
phlogiftons  throughout  all  nature  are  equally  fit 
to  compofe  it ;  ^]. 

It  is  a  fublime  fubjedii  for  philofophers  to  en-^ 
quire,  how  far  fire,  phlogifton,  and  eleftricity, 
have  an  affinity  v^ith,  or  dependence  on,  one 
another ;  but  as  they  yet  v^ant  that  light  in 
this  matter,  which  they  wifh  to  have,  J  hope 
to  be  excufed  for  not  mentioning  any  theories . 
Oa  the  fubjeft. 

This  clafs  is  of  great  ufe  in  medicine;  for  in«r 
ftance,  the*  ambergrife,  the  fait  of  the  yellow 


H     »..«" 


[3]  All  foffils,  containing  phlogifton  in  fuch  abundance, 
^at,  under  proper  management,  arc  inflammable,  have  been 
referred  to  this  third  Ciafs  of  Minerals.  The  Orders  are  ob- 
vioiifly  very  few  ;  and,  accurately  fpeaking,  there  is  Pnly  one 
Genus.  Byt  fince  phlogiilon  is  fo  very  fubtle,  as  not  by  itfelf 
alone  to  become  the  object  of  our  fenfes  in  its  pure  ftate,  it 
has  been  advifable  to  confider  its  more  iimpie  combinations 
as  Genera :  and  this  has  long  been  done,  fo  f^r  as  reipeds  ih^ 
inetals,  by  univerfal  confent. 

The  name  of  Sulphur  may  certainly  be  given  to  any  acid^ 
coagulated  by  phlogijion  into  a  folid  form  j  and,  if  metals  con- 
lift  of  certain  radical  acids ^  faturated  with  pblogijlon^  as  is 
highly  probable,  and,  with  refpe^t  to  arfenic^  and  two  others, 
is  indubitably  proved  (See  the  Note  to  page  5io.)>  then  metals 
ought  to  find  a  place  in  this  Clafs.  But  until  this  theory  be 
pftabliftied  by  numerous  experiments,  we  have  only  ranked, 
•qnder  this  head,  the  compounds  which  have  not  a  metallic 
pature.  The  Editor^  chiejiy  from  Bergman's  Sciagraphia, 
Seft.  1J2.  tind folkwing^ 

7  ^  amber. 
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amber,  the  rock-oil,  the  afphaltum,  and  the 
fulphun  The  rock-oil  and  fulphur  are  ufed 
in  fireworks;  the  afphaltum  [c]  by  the  cement- 
makers,  and  the  yellow  amber  is  ufed  by  the 
varnifhers  and  painters,  [d]. 


[c]  The  firfl  Englifh  Edition  fays,  that  the  Afphaltum 
is  made  ufe  of  by  watch-makers ;  but  this  mud  be  a  real 
ipiflake,  as  it  is  obvioiifly  abfurd  to  fnppofe  that  any  ad- 
vantage can  be  reaped  from  any  oily  fubllance,  which  foon 
volatilizes,  and  is  even  corrofiv^  itfelf:  when  the  greateft 
difficulty  our  watch  and  chronometer-makers  labour  under, 
is  to  find  a  very  thin  and  j3ui4  oil,  which  may  be  applied  to 
the  pivots  of  the  wheels,  and  to  the  palets  of  the  efcapements, 
without  thickening,  nor  condenfing  by  cold,  nor  drying  by 
length  of  time.  Such  kind  of  oil  is  a  great  defideratum  in 
warch  making,  and  the  afphaltum  has  quite  the  oppofite  qua* 
litieSf  It  may,  however,  be  ufefully  employed  in  making  a 
durable-cement  of  the  beft  fprt,  as  Bomare  affcrts.  The  Editor. 

[^]  The  coals  in  particular  are  of  the  greateft  confequence 
for  oecononaical  ufes ;  and  happy  therefore  are  thofe  countries 
which  have  a  fufficient  quantity  of  them ;  fince  they  may  be 
employed  as  fuel  to  almofl  fvcry  purpofc,  as  is  plainly  proved 
in  England.     Engefirom. 
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CLASS      IV. 


Metallic  Subftances. 


SECT.    260.    (163.) 

General  Properties  of  Metals  [a]. 

METALS    are    thofe  mineral    bodies^ 
wKich,  with  refpeft  to  their  volume, 
are  the  heaviejl  of  all  hitherto  known  bodies. 

Some 


[a]  Thofe  metals,  which  io  a  calcining-hcat  lofc  their 
phlogtlton,  and  confequently  with  that  the  former  coherency 
of  their  particles,  are  called  imperfe^^  as  //«,  hadj  C9pper^ 
and  iron^  and  all  the  femi-mHals  (of  which  more  hereafter) : 
notwithftanding  which  they  may  be  malleable.  But  thofe 
which  cannot  be  deftroyed  in  the  fire  alone,  are  called  per" 
fe£f^  as  gold^  filvcr^  and  platina  del  Pinto.  Neverthelefs,  the 
metals  have  commonly  been  confidered  more  with  regard  to 
their  malleahility  than  to  i\it\T  fixity  in  the  fire,  and  are  there 
fore  divided  intoj 

j1.  Malleable,  which  are  called  metals  \  and 
B,  Brittle,  which  are  called  femi-metah. 
The  xinc  is,  however,  as  a   medium  between  thefe  two 
divifions,    juft    as    the    quickfilver    is    between    the    perfect 
and    imp£rf£Si    metals  ;    bccaiifc    the    jquickfilver    may    in- 
deed be  fo  far  deflroyed  in  the  fire,  that  its  particles  arc 

feparated 
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Some  of  them  are  malleable ;  and  fome  may- 
bo 

feparated  during  their  volatilizatiofi;  neverthelefs,  every 
one  of  them,  even  the  minntcft,  retains  the  phlogtilon 
united  with  it.      The  Authr. 

Zinc  and  arfenic  fland  alfo,  as  it  were,  upon  the  borders 
betwixt  metals  and  inflammahlei\  for  thcfe,  in  proper  circum- 
ftances,  burn  with  a  very  evident  flame. 

All  the  metallic  f^ibftances  contain  phlogifton,  and  whep, 
to  a  certain  degree,  deprived  of  it,  fall  into  a  powder  like  an 
earth  ;  but  their  attraftions  for  phlogifton  are  differejit. 

Moil:  of  them,  when  melted  in  a  common  way,  and  exposed 
to  the  air,  have  an  earthy  cruft  formed  upon  the  furface, 
which  cannot  again  be  reduced  to  metal  without  the  addition 
pf  fome  inflammable  ipatter.  The  baje  metals  have  this  pro- 
perty. 

But  the  noble  met  ah  ^  viz.  platina^  goldy  TixA/dver^  arc  fo 
firmly  conne6led  to  the  phlogiftpn,  that  th^y  never  calcine 
wnder  fufion,  however  long  continued ;  and,  after  beioi; 
changed  into  a  calx  in  the  liquid  way,  when  melted  in  the 
fire,  they  re-affume  their  metallic  form,  without  any  other 
phlogifton  than  what  is  contained  in  the  matter  of  hedt. 

Quickiilver  holds  a  kind  of  middle  place;  for,  like  the 
bafe  metals^  it  may  be  calcined,  though  not  readily;  arid 
like  the  noble  ones,  it  rnay  be  reduced  by  heat  alone. 

Bergman^s  Sciagr» 

We  may  therefore  reckon  four  noble  or  perfeSi  metals ;  viz» 

goU^  platina^  filver^  and  mercury  \  becaufe,  when  c^cined, 

they  recover  their  phlogiilon,  without  the   addition  .of  apy 

phlogiflic  fubftance. 

But  as  //«,  lead^  copper^  and  iron^  cannot  be  reduced  with- 
out fuch  addition,  thefe  ar«  called  Ignoble  and  Imperfeif^  or 
bafe  metals. 

However,  all  thefe  eight  metals  (even  mercury,  when  folid) 
are  malUahie  to  a  confiderablc  degree, '  and  are  called  intir^ 
metals.     But 

Bifmuth^  zinc,  antimony^  arfenic,  cobalt,  nickel,  manganefgy 
fnolyhdena,  and  wolfram,  are  fcarce  at  all  malleable,  and 
hence  they  are  called  Semi-metals.  Neverthclefs,  %inc  and 
purified  nickel^  are  more  malleable  than   any  of  the  other 

femi- 
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be  decompounded  I   and,  in  a  melting  heat,  be 

brought 


femi-metals  ;  fo  that  we'  have  four  perfiSi  or  noble  metals ; 
four  imperfe^  or  bajCy  eight  intire;  and  nine  femi'n,etah* 

Kirwan, 

The  various  degrees  of  heat  required,  to  reduce  metals  to 
a  fluid  ftate,  are  fcen  in  the  following  table,  which  was  ex- 
traded,  for  the  moft  part,  by  Dr  Withering,  from  the  printed 
Treatifes  of  the  late  celebrated  Profelfor  Bergman,  It 
exhibits,  in  a  limple  view:  i,  Th^  fpccfic  gravity  of  each 
metal :  2,  The  degree  of  heat  by  Fahrenheit*s  fcale,  in  which 
it  melts:  3.  The  qnantiy  of  phlogifioi  it  requires  for  its 
fatiiration  :  and  4.  its  utt> aSiion  to  the  fame  Jaturat'in/  phlo" 
gifton.  We  muft,  however,  obfervc,  that  if  the  fecond  column 
be  compared  with  that  of  Wedgwood's  thermometer,  already 
mentioned  in  the  Note  to  page  230  of  this  Mineralogy,  their 
great  diiagreements  betray  fome  fundamental  error  in  the 
alTumed  data  ;  as  the  degrees  of  heat,  affigncd  bv  Mr.  Wedg- 
wood, for  melting  gold^  jtlver^  and  copper^  are  more  than 
quadruple  of  thofe  alfigned  by  Bergman,  and  that  for  melting 
iron  is  more  than  elevtn  rimes  greater;  although  they  both 
nearly  agree  in  the  red  heat  of  iron^  which  Bergman  fays  to 
be  1050  degrees,  and  Wedgwood  1077.  -^^  '**'*  ^'^  ^  ^^" 
judge,  the  fault  lays  in  Mortimer's  thermometer,  which 
Bergman  quotes  with  fome  diffidence  (Se£t.  197.  of  his  Scia^ 
graphia)  :  probably  the  changes  caufed  by  heat,  on  this  me- 
tallic thermometer,  are  in  a  much  lefs  increafing  proportion 
by  intenfe  fire,  than  thofe  indicated  by  the  contraftibn  of  the 
pure  clay,  happily  employed  by  V/edg.vood  in  his  thermos 
meter.  I  have  therefore  added  another  column  to  this  table 
marked  >Ff^</^w.  with  the  degrees  of  the  melting  heatg  already 
afcertained  by  this  laft  thermometer,  ^s  being  the  neareft  to 
truth.  The  curious  may  fill  up  the  vacancies  whenever  they 
plcafe,  as  thele  new  thermometers  can  now  be  had  for  three 
pounds  fieri,  each,  at  the  Inventor's  Ware-houfe,  London. 

N,  B.  Metallic  thermometer  of  Mr.  Crom,  Mortimer,  is 
coropleatly  delcribed  by  himfelf,  in  the  vol.  of  the  FhiL 
l.ranJaQ.  for  1747,  p.  684.     ^he  Editor, 

METALS, 
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brought  back  again  to  their  former  ftate,  by 

the 


METALS.         Specific    Melting    Melting  Saturating  Attradlion 

Gravity.     Heat.      Heat.    Phlogifton.  tofaturating 
Brg.    fVcdgw,  Phlogiftoa, 

Gold  19,640  1301     5237  394  I  or  2 

Platina  21,000  756  x  or  2 

Silver  10,552  1000     47^7  ^oo  3 

Quickfilver  i4>iio  — ^40 — 40  74  4 

Lead  x^352  595  43  ^^ 

Copper  8,876  1450  4587    312  8 

IroQ  7,800  1601  17977    342  xr 

Tin  7,264  415  114  9 

Bifmuth  9,670  494  57  7 

Nickel    /co«5inon\   7,000  1301  -156  n 

1  pure    J    9,000  i6oi  109  ^ 

Arfenic  8,308  ^ 

Cobalt   fc^^^^onj    7,700 f '15^         ' 
L     pure     J    '  '       t  i6oi 

Zinc  6,862       699  182  II 

Antimony  6,860       809  120  6 

Manganefe  6,850  very  great         227  it 

N,  B.  By  faturattng  phhgijlon^  ProfefTor  Bergman  means  to 
exprefs  the  proportionate  quantities  taken  away  from  each 
metallic  fubflance,  when  diffolved  by  means  of  acids,  and  of 
courfe  reduced  to  a  calciform  ftate.  The  laft  column  only 
exprefles  their  attradion  to  this  part  of  their  phlogifton,  not 
to  that  which  dill  remains  united  to  them  in  a  calciform  flate. 

JVithering. 

The  great  fimilarity  between  metallic  and  tnflamniabh  fub- 
ftances,  has  been  mentioned  in  Note  [a],  to  Se6l:.  228-  p*433« 
But  metals  in  general  are  opake  bodies,  whofe  fpecific  gravity 
exceeds  5000,  as  the  lighteft  of  them  are  above  fix  times 
heavier  than  an  equal  bulk  of  diHilled  water.  They  confifi: 
of  heavy,  dull,  brittle  earths,  combinable  with  phlogifton, 
and  whilil  fo  combined,  poireiUng  a  fhining  appearance. 

Kirwan  and  Bergman. 

Mr.  Mongez  remarks,  that  the  following  are  the  general 
properties  of  metals,  when  coniidercd  as  phyjical  bodies  \  viz, 
their  opacity y  great  fpecific  gravity ^  duMityy  tenacity^  cryftali'^ 
jf^ation^  flavour^  and  QHtnfmell^  at  Ipafi  in  fome  of  thenu 

It 


I 
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the  addition  of  the  phlogifton  they  had  loft  in 


It  is  from  their  denfity  that  their  gramty  and  dpachy  pro- 
ceed;  this  laft  being  fucb,  that  even  reduced  to  the  thinnefl: 
plates,  no  rays  of  light  can  pafs  through  their  particles,  unlefs 
there  remains  an  interllice,  oi*  pore,  quite  free  from  the 
metallic  fubflance.  Gold  leaf  mufl,  however,  be  excepted, 
which  exhibits  a  fine  green  by  tranfmitted  light.  See  Note 
\d\  to  Se^*  26 1  •  ^ 

As  to  their  cryftallizat'ionj  it  has  been  found  to  take  place, 
whenever  they  are  pure,  and  left  to  cool  very  flowly  by  them-^ 
felves,  after  having  been  perfe6tly  fufed.  See  Journal  de  Phy- 
^^^i  for  July  1 78 1,  p.  74.  The  favour  znd  fmell  abov^- 
mentioned,  are  very  fenfible  in  the  reguline  fubftances  of  arftnic 
and  antimony^- as  well  as  xwlead^  copper^  and  iron.    !The  Editor^ 

All  metals  are  conductors  of  eledlricity;  and  more  per- 
fectly fo  than  any  other  bodies,  during  their  union  with  phlo- 

giftoPf 

They  are  foluble  either  in  nitrous  acid,  and  in  deplogifti- 
cafed  marine  acid,  or  in  aqua  regia ;  and  are  precipitable  in: 
foifte  degree  by  cauftic  alkahes ;  and,  except  platina,  by  the 
Prtiifian  alkali. 

When  dephlogifticated,  they  communicate  a  tinge  to  boraxi 
arid  to  microcofmic  fait,*  or  at  leaft  render  thfem  opake, 

Tteyaffiirae  a  convex  fiirface,  when  melted  5  and  even  a  globu- 
lar forhi,  if  in  a  fmall  quantity?  and  though  they  mix,  for  the 
indft  part,  with  one  another,  whilfl  fufed,  yet  they  refufe  to  unite 
With  unmetallic  fubflances,  even  their  own  calces,  iron  only 
excepted,  which  does  to  its  own  calx  Jlightly  dephlogifticated^ 
and  to  plumbago.  Nickel  alfo,  and  feme  others,  may  contain 
Culphur'm  their  reguline  ftate. 

Metah,  when  calcijied,  are  capable  of  uniting  with  other 
calces  and  falts. 

Three  of  the  metallic  calces  have  been  found  to  be  of  an 
aetdnatui'e;  viz.  the  arfenica I ^  mo lybdinic^  2ind  tungjienici  from 
which,  by  Analogy,  the  nature  of  other  calces  may  be  conjec- 
tured. 

The  phTojgtfton,  contained  in  metals,  is  in  a  pure  flatej 
tffit*  without  water  and  aerial  add ^  with  which  it  is  invariably 
aitcom^^hied  in  all  other  compounds,   e^ept  acid  airs  and 
/MhUr.    The  Editor,  chiefly  from  Kirin/bfi. 
^  Whc^ 
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their  decompofition. 


*** 


When  metallic  fubftances  arc  naturally  found  in  the  earthy 
united  to  their  full  fhare  of  phlogifton,  and  confequcntly  pof- 
feffing  their  peculiar  properties,  they  are  called  native* 

But  when  they  are  found  more  or  lefs  deprived  of  their 
phlogifton  and  of  their  properties,  combined  with  other  fub* 
Hances,  they  are  then  called  mineralized.  This  is  the  mofl 
common  ftate  of  the  mineral  kingdom.  The  fubftance  fo 
combined  with  them  is  called  the  Mineralizer ;  and  the  whole 
is  called  ore  ;  by  which  name  are  alfo  difliuguifhed  the  earths 
and  flones,  in  which  metallic  fubilances  are  contained. 

But  if  both  metallic  fubftances  are  mixed  together  in' their 
metallic  or  reguline  form,  without  the  lofs  of  phlogijion^  they 
are  then  faid  to  be  alloyed. 

When  the  mineraliizer  is  of  a  faline  nature^  and  renders  the 
metallic  combination  foluble  in  lefs  than  20  times  its  weight 
of  water;  the  compound  is  ranged  zmong  falts.  Thus  the 
vitriols  of  iron^  copper j  and  zinc,  are  rather  claffed  with  falts^ 
than  with  ores. 

The  commoncft  mineralizers  are  y5///>A«r,  arfenicy  nnd  Jixifd 
air  (or  aerial  acid).  The  leaft  common  are  the  vitriolic  aiid 
the  marine  acids.  The  phofphoric  has  been  found  only  ir\  two 
inftances;  viz*  united  to  lead;  difcovered  by  Gahn ;  and  to 
iron  in  xht  Jideriie^  as  Mr.  Meyer  believes. 

Thofe  metallic  fubftances,  mineralized  by  aerial  acid^  arc 
called  Cakifprm  ore^.    The  Editpr,  chiefly  from  Kir  wan. 

If  the  new  do6trine  of  Mr.  Lavoifier  and  his  followers, 
who  pretend  that  calces  of  metals  are  a  compound  of  dephlo^ 
gtfticated^  or  vital  air^  with  the  metallic  fubftancc,  were  any 
ways  probable ;  all  calciform  ores  fiiould  produce  this  vital 
air,  inftead  of  aerial  acid,  when  they  are  reduced  to  their 
metallic-form,  which  is  not  the  cafe ;  neither  fliould  all  the  hafe 
metals  SLiidfemi -metals y  abfolutely  require  the  mixture  of  fomc 
phlogiftic  fubftance,  for  being  reduced  from  the  ftate  of  calces 
to  their  metallic  form,  which  otherwjfe  would  be  quite  ufclefs, 
if  their  reduction  Amply  confifted  in  their  fepa  rat  ion  from  the 
vital  {tht  dephlogifticated)  <?/>.  See  the  Note  [4]  to  page  442. 

The  Editor. 
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Noble  or  Perfefl:  Metals. 


SECT.     261.      (164.) 


Gold,  Aurumi  Sol  Chymscorumj  Lat.  Or,  French. 

THIS  fubftancc  is  efteemed  by  mankind  as 
the  principal  and  firft  among  the  metals  ;  and 
that. partly  for  its  fcarcity  ;  but  chiefly  for  its 
following  qualities. 

1.  It  is  of  a  yellow  ihining  colour. 

2.  It  is  the  heavieft  of  all  known  bodies,  its 
fpecific  gravity  to  water  being  as  19,640  to 
icoo. 

2*  It  is  the  moft  tough  and  duftile  of  all 
metals.  One  grain  of  it  may  be  ftretched 
out  fo  as  to  cover  a  filver  wire  of  the 
length  of  98  Swedijh  ells^  by  which  means 
T-^r-rV^nr  of  z  grain  becomes  vifible  to  the 
naked  eye  \a\ 

4.  Its 


[a]  According  to  Fau6ton,  98  Sweidifh  ells  make  only 
63,66  Englifh  yards,  (2291,76  Englifh  inches) ;  but,  as  the 
hundredth  part  of  one  inch  is  vifible  enough  to  the  naked 
eye;  and  we  may  conceive,  that  every  one  of  thefe  minute 
cylinders  can  be  feen  by  rays  of  light  reflected  from  fix  di£fe* 
rent  parts,  at  leaft,  of  its  furface,  the  Noble  Author  might  fafely 

aflert^ 
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4.  Its  foftnefs  comes  neareft  to  that  of  lead, 

and 


aflert,  that  above  one  millionth  part  of  a  grain  of  gold;   (yizi 
tT7TirTF=T2  7iT(5r«7)»  's  vifiblc  to  the  naked  eye. 

But  Wallerius  goes  flill  further,  unleft  thfcite  be  fome  errot^ 
in  the  preft;  for  he  fays  (page  352/  vpl.  II.  edit.  1778)^ 
purum  etenim  aUrum  pondere  unius  grant  ad  500  ulnar  um  Ion* 
gitudlnerh  extendi  pojje.      ' 

iialley,  quoted  by  Apligriy  (p.  i'^i.  of  Kis  Trcatife'  on 
Colours),  fays,  that  one  ounce  of  gold  (  —  576  grains)  is 
enough  to  cover  48  ounces  of  iilver,  which  may  be  drawn  fo 
fine,  without  leavirig  the  filver  hak«d,  that  6  feet  of  it  (hall 
Hot  weigh  above  one  grain.  Then  one  grain  6f  gold  tnay  coveh 
a  wire  of  294  feet,  or  98  yards ;  and  -nsTtT  ^^  ^^^  g^^^n, 
may  covet*  ^  of  one  inch^  which  divided  into  10  parts,  evcrj^ 
bne  of  them  will  be  very  vifible  without  aily  magnifier :  from 
thence  it  is  evident,  th^t  t^^f?tt  o^  ^»^  grain  oi gold  is  very 
difcernible  to  the  naked  eye,  in  each  fingle  fide  of  its  fur« 
face. 

Boyle,  quoted  alfo  by  Apligny,  fays,  that  one  gfstin  and  a 
half  of  gold,  thay  be  beaten  into  50  leaves  of  one  inch  fquafc  ♦ 
which,  if  cut  by  parallel  lines,  drawn  at  thei  diflan^  of  ^^ 
of  an  inch  from  one  another,  will  produce  25  million! 
(2  jooooooi 5000X5000)  of  little  iquareSjVery  difcetnible  id 
the  naked  eye. 

The  ductility  of  gold  is  fuch,  that  it  may  be  eitcnded,  bjr 
the  hammer,  159692  tirfies  its  furface. 

\  am  ihformed,  by  an  intelligent  gold-beater  in  England,' 
that  the  fined  gold  leaf  is  that  made  in  hew  fkins,  and  mufl: 
have  an  alloy  of  3  grains  of  copper  to  the  ounce  troy  of  pur« 
gold,  or  elfe  it  would  be  too  foft  to  pafs  Over  the  irregula- 
rities of  the  ikins.  He  affirms,  that  80  books;  ot  2000*  leaver  of 
gold,  each  meafuring  3,3  fquare  inches;  viz,  each  leaf  cofl- 
tainitig  10,89  %uare  inches  (=3,3x3,3),  weigh  lefs  ^haa 
16  dwts^  or  384  gr.  (::^i6x  24.  gr.).  Each  book,  therefore, 
(or  25  leaves  =  272,23  fquare  inches)  weighs  lefs  than  4,8  ^, 
(=!  V;/) ;  and  each  grain  will  pf-oduce  56,718  fquare  inched 
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and  confequently  it  is  but  very  little  elaf- 
tic[^]/ 

5.  It  is  fixed  and  unalterable  in  air,  water,-  and 
fire,  becaufe  it  does  not  eafily  part  with  its 
phlogifton  ;  its  liquid  menftruurri  (7)  being 
only  made  by  art. 

It  has,  however,  according  to  Homberg's  ex- 
periments, when  expofed  to  Tfchirnhaufen's 

.    burning-glafs,  been  found  partly  to  volatilife 


Now  one  cubic  inch  of  pure  gold  weighs  10,359  ounces  Troy^ 
x>r  4972,32  f.  (480  X  10,359  ^^  )>  ^"^  of  courfc,  one  grain 
of  gold,  when  beaten  into  a  fquare  furfacc  of  one  inch,  only 
occupies,  by  iu  thicknei's,  the  777  2  .tt  part  of  the  inch  fide 
6f  this  cube;  but  as  each  grain  produces  above  56,718  leaves 
of  this  dimenlion,  it  is  evident  that  the  thickncis  of  each  leaf 
IS  in  fa6l  lefs  than  the  iTiTTTKTTTftTT,  or  rri^i^  part  of  aa 
inch. 

By  the  above  treatment,  the  16  dwt.  of  gold  arc  made  to 
.cover  151,24  fquare  feet ;  fince  the  16  dwts^  or  384  ^r,  pro* 
duce  21779,712  (  =  384X56,718)  fquare  inch  leaves,  144  of 
which  make  a  foot  fquare.  But,  when  filvcr  is  covered  with 
^gold,  and  drawn  into  a  wire,  the  gold  naay  fpread  over  its 
furface  12  times  more,  without  leaving  any  fpace  uncovered^ 
that  may  be  focn,  even  with  a  deep  magnifier;  thus,  i6  ounces 
of  gold,  which,  if  iu  the  form  of  a  cube,  would  not  mcafurc 
one  inch  and  one  quarter  on  its  fide,  will  compleatly  gild  a 
quantity  of  filver  wire  fufficient  to  circumfcribc  the  whole 
globe  of  the  earth,  The  Editor^  from  ffalUritis^  Reaumur^ 
Nicholfort^  Pau^on^  &c. 

\b]  Gold  is  more  elaflic  than  lead  or  iini  but  it  has  le& 
claliicity  than  iron  or  copper,     Ful^r. 

However,  when  hammered,  it  becomes  harder.     Bomare, 

It  has  not  only  a  duMity  greater  than  any  other  metal, 
but  the  tenacity  or  cohefion  of  its  particles  exceeds  that  of 
others.  A  wire  of  gold,  not  thicker  than  the  tenth  of  an  inch 
of  the  Rhine  foot^  can  hold  500  pounds  weight,  without  break- 
ing,    ffallcriui  and  Bomaret 
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in  form  of  fmoke,  and  partly  to  fcorify ;  but 
this  wants  to  be  farther  examined.  (See 
SeSl.  264J  It  is  alfo  faid  that  gold,  in  cer- 
tain circumftances,  and  by  means  of  certain 
artifices  in  eledlrical  experiments,  may  be 
forced  into  glafs;  and  that  on  this  occafion 
it  becomes  white^  leaving  a  black  duji  behind 
it  \c\  which,  if  fo,  confirms  certain  other 
chemical  experiments ;  viz.  that  gold  can, 
together  with  its  colour,  lofe  fomething  of 
its  phlogiftouj  and  yet  retain  its  heavinefs| 
duSility^  &c. 
<5,  When  melted,  it  refleiSs  a  bluifli-green 
colour  from  its  furface  [^j, 

7.  It 


[r]  This  muft  be  a  miftakc  of  the  Englifli  Editor,  unlefs 
the  author  has  beeil  himfelf  groflly  mifinformed.  It  is  true,, 
that  fine  gold  is  intimately  (though  not  uniformly)  united  to, 
©r  forced  into,  a  glafs  furface,  by  the  eledtrical  explofion;  even 
fome  part  of  it  becomes  calcined,  producing  fine  purple  fpots 
on  the  glafs,  as  I  have  feeii  fomctimes :  and  Dr*  Prieftley  afifcrts 
the  fame,  in  his  Hijiory  of  Ele^ricity;  but  the  metal  never 
turns  v)hite^  nor  does  it  leave  behind  any  hlack  dujly  if  it  is 
pure,     "Jhe  Editor. 

[d^  When  gold  is  expofed  to  fire,  it  becomes  red-hot  long 
before  it  melts :  in  this  cafe  it  has  a  brilliant  greenifh  colour, 
inclining  to  blue  ;  andj  when  cold,  cryftallifes  into  quadrila- 
teral pyramids.    Monge%. 

I  have  faid,  ki  the  note  to  page  510,  that  gold;leaf  exhibits 
a  fine  grefen  colour,  by  tranlmitted  light,  a  fad  which  every 
One  may  eafily  verify ;  and  the  fame  phenomenon  takes  place, 
when  the  metal  is  ignited,  as  juft  now  obferved.  The  green 
light  is  tranfmitted  in  both  cafes,  finee  all  reflefted  colours  ar« 
produced  by  the  tranfmiffion  of  light,  as  the  ingenious  Philo- 
fopher  Mr.   Delayal  has  lately  difcovexed  and  demonflrated, 

L 1  a  -  :  itt 
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7.  It  ^iffolves  in  a^ua  regia^  which  is  compofed 
of  the  acids  of  lea-falt  and  nitre ;  but  not  in 
either  alone,  nor  in  any  other  folution  of 
fait  or  acid  whatfoever.  [^]« , 

8.  When 


in  his  very  elaborate  Treatife  upon  this  fubjeft,  inferted  In 
the  ftcQtid  vqU  of  the  Memoirs,  publijhed  in  'lySj,  by  the 
Philofophical  Society  of  Manchefter.  Sir  Ifaac  Newton,  in 
his  Opticks  (page  162,  edition  of  1730),  accounts  for  that 
phenomenon,  faying,  that  gold  foliated^  and  held  between  the 
eyes  and  the  lights  looks  of  a  greenifh  blue  \  and  therefore^ 
fays  he,  fnaJJy,gold  lets  into  its  body  the  blue  rays^  to  be  rejU&ed 
to  and  fro  within  it^  till  they  be  Jlopped  and  flifled^  vahilfl  it 
TefteSls  the  yellow  outwards^  and  thereby  looks  yellow .  It  is 
therefore  in  the  two  above  cafes,  that  fome  of  thq  blue  rays 
are  tranfmitted  along  with  the  yellow  ones,  and  both  together 
appear  of  a  green  bluifh  colour^  fince  every  one  knows,  that 
blue  and  yellow  together  make  a  green  colour.  If  gold  be 
cxpofed  to  the  joined  rays  of  light,  except  only  the  yellow 
ones  (which  we  fuppofc  flopped  after  they  were  fepa rated  by  a 
prifm),  it  only  looks  white  \\\it  JilveVy  which  Jhews^  fays  Sir 
Ifaac  Newton  (p.  i66.)>  that  its  yellownefs  arifes  from  the 
excefi  of  the  intercepted  rays  tinging  that  whitenefs  with  their 
colo'ury  when  tbey  are  let  to  pafs. 

It  is  a  pleafing  obfervation  to  look  with  a  deep  magnifier 
on  various  pieces  of  gold^  filver^  and  Dutch  .(copper)  Icaf^ 
between  the  eye  and  the  fun-fhine.  The  particles  of  Silver 
are  feen  in  the  form  of  oblong  dark  lumps,  with  fome  inter* 
ilices,  like  net-work,  between  them:  \.\xoitoi  iht  copper  leaf  2x^ 
more  numerous  and  more  regularly  didributed ;  but  the  par- 
ticles of  the  gold  Uaf  appear  like  little  green  femi-tranfparent 
and  fimilar  particles,  joining  between  themfelves  by  nearly 
diaphanous  joints,  as  if  tbey  were  forced  to  flatten  in  their 
edges,  rather  than  they  would  break  theit*  mutual  unioa 
between  one  another<r    The  Editor. 

\e\  Gold  is  not  only  difTolved  in  aqua  regia^  but  alfo  10 

the  dephlogijiicated  marine  a^id.    As  to  the  pure  concentrated 

3  nitrous 
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8,  When  mixed  with  a  volatile  alcali  and  a 
little  of  the  acid  of  nitre,  by  means  of  preci* 
pitation  out  of  aqua  regfa^  it  burns  off  quickly, 
in  the  leaft  degree  of  heat,  with  a  ftrong  ful- 
mination.    {See  SeSf.  264.)    - 

9.  It  is  diljblvpd,  in  forma  Jtccd^  by  the  liver 
of  fulphur,  and  alfo  fomewhat  by  the  glafs 

^    of  bifmuth  [y*]. 

nitrous  acid^  it  rather  tears,  or  corrodes  the  particles  of  gold, 
than  makes  with  it  any  real  folution,  iince  it  is  enough  tp 
{hake  it,  to  free  the  metallic  particles  from  the  acid,  and 
caufe  them  to  fall  to  the  bottom,  as  IVallerius  and  Mongez 
affert.     See  Note  [y'\  to  page  289.     The  Editor. 

By  didilling  vitriolic  acid  from  off  manganefe,  an  acid  is 
obtained,  which  alone  is  capable  of  diifolving  goU^  Jilvcr^ 
and  fnercury^  very  readily,  as  Dr.  Crell  affirms  in  a  letter  to 
^r.  Darcet.     Journ.  de  Phyfiqiie,  Oft.  1785,  p.  297. 

The  folution  of  gold  in  aqua  regta  is  accompanied  with 
cffervefcencc  J  is  of  a  yellow  colour  more  or  lefs  deep;  tinges 
animal  fubflances  of  a  deep  purple  colour,  and  corrodes  them. 
Its  caufticity  is  confiderablt :  after  a  proper  evaporation,  it 
gives  yellow  cryftals  ;  if  thefe  are  diftilled,  produce  a  fine  red 
liquor,  to  which  the  Alchymifts  gave  the  name  of  Red  Lion. 
Fourcroy. 

[/]  Neither  fulphur^  nor  fixed  alkali^  have  any  a£lion  on 
gold  ;  but  the  /iver  offulphur^  which  is  a  compound  of  both, 
can  diffolve  it  in  the  dry-way  ;;(o  that  if  a  proper  quantity  of 
gold  leaves  is  put  in  a  crucible,  together  with  liver  offuU 
fhur^  and  it  is  melted  in  a  briik  fire,  the  gold  is  thoroughly 
dilTolved  ;  and  if  the  wliole  is  diluted  in  water,  the  gold  will 
be  kept  in  the  folution,  and  even  pafs  through  the  filtre  along 
with  it. 

Gold,  as  well  as  filver,  is  fo  much  attenuated  by  biftr.uth, 
that  it  may  be  advantageoufly  employed  in  their  coppellation, 
as  Kcir  afTerts  in  his  notes  to  Macquer*s  Dictionary  5  but 
Poerner,  quoted  alfo  by  the  fame  Author^  in  his  fecond  edition, 
is  pf  a  contrary  opinion.    The  Editor^ 


his 


10.  It 
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10.  It  is  not  carried  away  by  the  autimony 
during  the  volatilifation  of  that  ferni'-iixetaljj 
and  is  therefore  conveniently  feparated  frona 
other  metals  by  the  help  of  cruoe  antiaipny, 
in  which  procefs  the  Qther  metals  are  partly 
made  volatile,  and  fly  off  with  the  antimouy, 
and  partly  unite  with  the  fulphur,  to  which 
the  gold  has  no  attradion,  iinlefs  by  means 
of  fome  uniting  body,  or  by  a  long  digef^^ 
tion  [g]. 

1 1.  The  phofphorus  is  faid  to  have  ingrcfs  intq 
gold  [&].       ^  . 

12.  If  mixed  with  a  fmall  proportion  of  filveri 
platina,  copper,  iron,  and  zinc,  it  preferyes 
its  du6tility  tolerably  well ;  but, 

J 3.  When  mixed  with  tin  it  becomes  very 
brittle;  'j^nd  it  attradls  likewife  the  fmoke  of 


[g"]  Antimony  is  ufed  alfq  to  refine  gold  from  its  alloy,  a^ 
it  attenuates  and  carries  off  all  other  metallic  fubflances  mixed 
Vf'ith  it,  without  excepting  the  filver;   whilft  lead  leaves  this^ 
laft  behind,  and  even  adds  fome  of  its  own  to    the    golc^. 
Pau^on^  /)•  659. 

[h^]  Gold,  reduced  into  thin  leaves,  is  not  aftcd  upon  hy 
the  phofphpric  acid  in  the  humid  way^  though  the  fire  be 
urged  till  luminous  decrepitations  take  place ;  but  when  it 
paffes  that  point,  which  fepar^tes  the  humid  from  the  dry 
tv/vy,  Mr.  Margraff  obfcrved,  that  fome  purple '  fcori a  were 
formed,  which  is  an  indication  that  this  concrete  acid  had 
partly  calcined  the  gold  during  its  fufion.  Elements  de  Chymic. 
'4e  Dijon^  Vol.  II L  p.  I II. 

Befides  this,  a  drop  of  the  phofphoric  acid  on  the  fojutioq 
of  goltl  by  aqua  regia^  precipitates  the  metal  in  its  revived  ftate, 
as  aflcrtecl  by  the  fame  Academicians  of  Dijon,  See  N[otc  [bj 
^o  p.  314.     The  Editor. 

that 


Seft.  26l.  PERFECT    METALSf  51^ 

that  metal,  fo  as  to  be  fpoiled,  if  pelted  in 
an  hearth  where  tin  has  been  lately  melted 
[/].  And  this  is  perhaps  the;  reafon  why- 
gold  becomes  brittle,  and  of  a  paler  colour, 
when  melted  in  a  new  black  lead  crucible  [k^. 
J  4.  It  requires  a  ftrorig  heat  before  it  melts, 
nearly  as  much,  or  ^  little  more  than  copper. 
J  c.  It  mixes  or  amalgamates  readily  with  quick'^ 

filyer  [/]. 
l6.  It  is  not  diffolved  by  the  glafs  of  lead,  and 
therefore  remains  on  the  cuppeL 
In  qonfequence  of  thefe  its  principal  quali- 
ties, it  feems  as  if  gold  could  never  be  found 
in  the  earth,  but  in  a  native  or  pure  ftate ;  there 
are,  however,  feveral  inftances  where  it  has  been 
found  diflblved  or  niineralifed  [w] 

[/]  The  fumes  only  of  a  iinglc  grain  of  tin  are  capably 
of  rendering  hard  eight  ounces  of  gold  ;  but  it  eaiily  recovers 
its  malleability  by  being  melted  op  the  fire»  fValUrius  Rn4 
Bomare*s  Mineralogy, 

Biit  when  gold  is  mixed  with  arfenic^  cobalt^  nickle,  hifmutb^ 
or  with  the  regulus  of  antimony^  it  only  lofes  great  part  of  it§ 
jnalleability ;  and  when  in  a  certain  proportion,  it  may  ht 
calcined  and  vitrified  with  them,     Fabroni. 

[k'j  The  Author  fuppofed  (in  the  firfl  edition)  that  blacK 
lead  contained  tin ;  but  late  experiments  fhew,  that  it  does  not 
contain  any,  hee  SeSf.  23  u  If  the  faft,  aflerted  by  the  Au^ 
thqr,  is  conllaot,  it  mull  proceed  from  fome  other  caufe. 

The  Editor. 

[/]  There  is  a  ver^  peculiar  and  ftfong  attra<^ion  between 
gold  and  mercury ;  and  it  fe^ms  to  be  gre^t&r  th^m  thftt  be* 
tween  the  load-Jione  and  iron,  Walleriu?. 
'  [w]  Thofe  inftances,  mentioned  by  the  Noble  Author,  at. 
proofs  of  gold  being  found  mineralipd^  are  difputcd  by  fome 
eminent  Mineralogies,  though  upon  doubtful  grour^ds,  as  will 
^pp^a;-  by  th^  Sedt.  ^63.     ^ihe  Editor^ 

H  4  SECT. 
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SECT.    jt63.    (165.) 

ji.  Native  Gold,  ^urum  nativui^ 

Is  111  its  metallic  form  commonfy  pure ;  an4 
in  this  ftate  mofl:  part  of  this  metal  tifed  in 
|:he  world  is  found  [^ J.    With  refpedl  to  .either^ 


[a]  This  muft  be  ^  mtflake  of  the  editor  of  this  wprk,  ^t 
it  is  well  known  that  native  gold  is  generally  found  impure^ 
Bergman  openly  acknowledges  not  to  know  that  it  has  ever 
been  lound  perfedtly  pure  :  and  Kirwan  only  allows  that  it  it 
feldom  found  fo,  being  gt:nerally  alloyed  with  Jilver^  ^^fp^^^ 
or  iron^  or  all  three.  As  to  the  gold,  commonly  ufed  in  jeweU 
and  other  objects  of  luxury,  every  one  knows  that  it  is  pur^ 
pofely  debafed,  by  the  arriils,  with  copper  or  other  metals ; 
and  of  late  it  has  been  employed  in  various  pieces  of  jewellery, 
forming  ornaments  of  various  colours ;  as  a  great  alloy  or 
Jilvet  (viz.  one-third  part)  gives  it  a  fliadc  of  a  grcep  colour  • 
4  fimilar  (]iianti^y  of  copper,  a  rcddijh  one;  a  mixture  of 
arfenic,  or  filings  of  fleel,  in  the  proportion  of  one- fourth 
part,  gives  it  a  blueijh  caft ;  fo  that  having  iht  yellow  natu- 
rally in  the  pure  gold,  and  the  white  in  pure  filver,  the 
jewellers  hayc  alipoft  all  the  colours  to  diverfify  their  work. 

Eyen  in  the  currency  of  money,  there  is  none  coined  out  of 
pure  gold|  which,  by  common  agreement,  is  called  gold  of  1^ 
carats.  The  gold  coin  of  England,  France,  and  Portugal, 
only  contains  21  parts  o^  pure  gold^  and  2  of  alloy ;  v/2,  it  is 
only  of  22  carats^  in  the  common  faying;  that  of  Spain  is  but 
of  2iyJ  carats;  but  the  ducat  of  Holland  is  of  23 fi  carats  j 
and  the  zecch'jno  of  Venice,  of  23!!  carats:  this  lafl:  is  the 
pureft  gol^  coin,  as  it  feems,  of  Europe  at  leaft.  The  Editor'^ 
chiefly  from  Pau6lon*s  Mctrologie, 

k  ' '        .  •  •     -  I  -»         «         ■      •  •• 

the 
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the  figure  or  the  quantity  in  which  it  is  fouqd 
in  one  place,  it  is  by  miners  divided  into  [^], 
I.  Thin    fuperficial  plated  or   leaved  gQld, 
which  confifts  of  very  thin  plates  or  leaves, 
like  paper  [c],  ,  .  [ 

2f  Solid  or  maffive,  is  found  in  form  of  thick 
pieces  [^]. 

3-  Cryf- 

[^]  Wallerius  diftinguiflics  native  gold  by  the  following 
6  forms ;  viz.  '  . 

i»  In /olid  m^Uks  I  found  in  Hungaryy  Feru^  zndTran^U 

vania. 
2*  In  a  granular  form,  found  in  the  Spaniih  Weft-Indi^^s. 
3*  In  a  vegetable  form  J  like  branches  or  twigs  of  plants. 
:    4*  In  a  drit/ic  figure,  as  if  compofedof  ^r««^x,  or  cluflers 
of  fmall  particles  united  together ;  found  in  Hungary, 

5.  In  a  fuperficial  form,  compofed  of  thin  plates,  or  thia 
pellicles  covering  other  bodies,  found  in  Siberia, 

6.  Aad  cryflallifed,  found  in  Hungary. 

Finally,  Mr.  Daubenton,  in  his  MethodicdlT^bUs .$/ Mi-^. 
veralsy  enumerates  8  forts  of  native  gold;  viz.  I.  in  powder* 
2.  in  grains.     3.  in  fmall  fpangles.     4.  in  maffes  or  tumps, 
5.  in  filaments.    6.  in  branches  like  vegetables.   7.  iokmells^ 
•and  8.  in  odoedral  cryflals. 

The  fame  Natural  I^iilorian  fays  alfo,  that  gold,  in  its 
reguline  ftate,  is  either  i.  formed  into  angular  crydais,  com* 
pofed  of  yellow  odtoedres ;  or  2.  into  irregular  yellow  maifef, 
which,  being  broken,  (hew  a  granular  fubflance..    The  EditOKm 

[c]  Native  gold  in  a  form  of  leaves,  is  always  ciyilaiized  on 
its  furface. 

Th^fe  cryflals  are  very  fmall :  with  a  microfcope,  one  may 
difcover  their  triangular  pyramidal  form. 

In  Tranfylvania,  I  have  procured  a  fpecimeo  of  cubic  Intivc 
gold,  but  never  faw  it  any  where  elfe. 

The  cryflals  on  the  flone,  are  of  the  fize  of  fm^U  hemp- 
feeds.     Brun. 

[d]  Gold  is  in  general  mor«  frequently  imbedded  and 
(ni^ed  with  quartz,  than  with  any  other  kind  of'  flone ;  and 
the  quartz  in  which  the  gold  is  found  in  the  {lungarian  gold 

inin^% 
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'   3.  Cryftaliifed,  confrfl:s  of  an  angular  or  cfil^ 

taliine  figure  [f]. 
'  4.,Waih    gold,    or    gold-duft,     is    wafhed 

out  of  lands V  wherein  it  lies'  in  form  of 

lopfe  grains  ^nd  lumps  [/]. 
"       -  SECT. 


mines,  »  of  a  peculiar  miW  appcaraiicc.  AH  other  forts  of 
ftonic^j  however,  are  not  to  be  excluded,  fince.goid  is  likewifc 
found  in  fome  of  them  ;  for  infencc,  in  liwic-flone  (Bed.  ^.) 
ill  Adoljph  Fre4rik*s  Grufva,  at  Adclfors,  ip  the  province,  of 
Smoland;  in  Hornblende  (Sed,  137.),  in  Baftnas  Grnfva 
at  Riddarflijttaft,  in  the  province  of  WeftwDlandi  oot  to 
mention  feveral' foreign  gold  mines.  .  .     , 

The  greatcii  quantity  of  gold  is  imported  into  Enropo^ 
from  Chili  and  Peru,  in  America  ;  and  a  little  from  China, 
^d  the  coafk  of  Africa.  The  chief  European  gold-mines  ar^^ 
fhofe  of  Hungary,  and  next  to  them  that  of  Saltzburg.^  '  Be-f 
ftdes  thefe,  there  are  fome  others  of  lefs  confequenpc;  am6ng 
which  th^  gold-mines  .at  Adelfrrs  in  Smoland  defervc  to  he 
taken  much  notice  of,  not  only  en  account  of  the  veins  al read jr 
fforkcd,  but.:al£o  in  regard  to  the  vail  trav^of  knd,  within 
t' bich. new  . veins  are  daily /difoovcred.  The  filvcr,  from  thp 
piincs  of  Ofterfilvarbergct  in  the  pr<!)vince  of  Dalarne,  cotiw 
$|iin^rfi;<H|ft-^4tQ  7  grains  of  gold  in  the  n>ark*  Some  nativo 
gol^>  h^s  U^cwife  been  found.. in  Swappawari^  ^ul^e  Tornesi 
IP  Laplafidf^  ami  in  Bailaas,  ncar'Riddarfh^tu%  Jk)  Wedmanr 
|and.^    Tie  Auihar.  -  ,!.... 

i  l/}^  The  try^Uine  form  of  gold  is  the  oihidratreiit^ngular 
pne^  for  the  moft  part ;  but  it  is  alfo  found  in  the  forn[)  of 
fnaU'.i^u^&cai' cpyfials  :  -fometimes  brandied  like  /^/endritcs^ 
and  fometimc?  folitary^  i  There  are  alfo  cubic  cryftals  of  this 
meftai  ('Note;f)i^  all  iVhich  evidently  ihowi  how  li^ttle  can  w^ 
truft  to  the  teft  of  cryftalline  forms,  in  order  to  diftinguiflx 
4nineitiliubilancef.from  owe^anothen  7tf  hilux  frcm  WaU 
Icrius,  Rome  de  PIfle,  &c. 

'  [/}  Walicxius  diftinguiflwsr  this  kind  erf  gold-ore  by  th^ 
ifarious  earths  and  fubdancersvvith^vihicb  it  ismixed;  and  by 
slie  difier^iit.  ^U>Hf|  ^ta^^tt^  frqi^Q  them  as  the  ojchreom^ 


Sk^SL  26i.  PERFECT    METALS.  523 

tnargaceousy  and  argillaceous  gold  ores ;  thofe  mixed  with  rfd 
granatic  fandy  or  with  black  and  Icad'Calouredfani^  Sec. 

Native    gold  is  fotind  alfo.  feparate^  from  any   matrix  11^ 
lumps,  or  vifible  grains  mixed  with  fand ;  and  in  this  ftatc 
it  is  found  in  many  rivers  of  Etirppe^  Africa^  aod .  clfcwherc, 
ox  vifibly  difperfed  through  large  maffes  of  fend,  particulsfrly 
the  yellowifli  red,  or  violet  5  ^nd,  in  this  llatc,  it  is  fo  gene- 
rally diffufed  through  all  fpecies  -f|f  earth,  though  in  exceed- 
ing  fmcjll  quantities,  that  Mr.  S^rgm^/^  thinks  it  more  uni? 
yerfally  found  than  any  other  metal,  except  iron»     If  ioq       n 
pounds  of  fadd  contain  24  grains  of  gold,  it  is  faid  the  fepar 
ration  is  vyorth  attending  to  ;  bu^  m  Africa  5'ppundA  gf  fand 
pft^n  contain  63  grains  of  gold,  or  even  more;  the  hcavieft 
(and,  .which  is  often  black  or  red,  yields  moft.     In  Hungary^ 
10,000  pounds  of  fand  yield  but  10  or  12  grains  of  gold;  it 
was  extrafted,  but  with  lofs.     Born^s  Letters  from  Hungary^ 
quoted  bjr  iSra/fl».  ^ 

.Mol  great  rivers  carry-gold  \yith  themjvCVQp  fuch  as  do) 
pot  take,  their  rife  in  thofe  mountains  where  gold  is  found  r 
it  is  therefore  po  wonder,  that  all  rich  gojd^m.iaes  cnricl^ 
their  rivers  with  this  metal*  .  - 

The:  river  Jvanyos,  in  Tran^'lvanja,  J^iForcJi-  fubfiftence  tq 
ppwardst  0/700  gipfy  families,  who  colle£l  the  gpld  from  it. 

Jh.Srafil  the  gold  is  found  in  fo  great  abundance,  that 
their  torrents  are  often  driven,  with  very  cpnfiderable  labour 
apd  cicpence,  to  new  beds,  in  order  to  gather  uhegold  there 
^epofed  by  the  running  waters.  But  it  is  i^fo- found  there 
piingled  within  the  earth  in  vario.us  (bipes  ai^d.  fornifl* 

In  Peru  gold  is  found  with  a  ftony  matter,  nof  wf  H  known: 
^nd  a  red  earth,  from  which  it  is  there  extraiSked  by  anaal,- 
.ganiation  with  piercury.     The  Editor^  chiefly  fr4im  Kirwan.  * 
The  celebrated  Naturalift,  Mr.  Pallas,  fpeaks  io  the  Ac* 
count  of  his  Tour  through  Siberia,  of  three  gplcl  luines  tha^ 
are  worked  there,  near  the  river  f yfchma,  in  which  joo  aiem 
are  employed.     The  gold  is  found  in  a  powdery  form,  aa4 
alfo  in  thin  fmall  plates,,  or  leayes.    Sometimes  keirnelst  PC 
lumps  of  a  fpongy  texture,  and  verj'  light,  .$re met  kith,  it 
which  a  good  quantity  of  golcj-duffis  loofely  tontajn^.    The 
pre  it  found  in  a  white  clay,  though,  for  the  moft  part,  it  it 
of  a  grey  yellowifli  colour,  intermixed  with  mi^,.   An  argilL 
of  a  fine  red  colour,  is  alio  foun4  in  theie  miaos*    It  was  near 
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SECT.    265.    (166.) 

f 

B^  Mineralized  Gold^  Aurum  miner  alt fatum. 
This  is  an  ore,  in  which  the  gold  is  fo  far 
xnineralifed,  or  enveloped  by  other  bodies,  as 
not  to  be  afted  on  by  the  aqua  regia. 

I.  Mineralifed  with  fulphur,  Aurum  fal^hurt 
mlneralifatum  \a\ . 

z.  Mineralifed 


/ 

1 1 1 


them  that  the  red  lead-ore,  dcfcribed  by  Leheman,  was  dis- 
covered. But  thcfc  Siberian' mines  do  not  fcem  to  produce 
above  400  marks  of  gold  in  the  year,  and  could  not  pay  the 
expcnces  of  being  worked  in  a  Icfs  cheap  country  than  Siberia. 
See  Journal  de  Phyftque  for  June  17^3.     7he  Editor. 

Wolkemann,  quoted  by  le  Camus,  aflerts,  in  his  Soterra* 
ngdus  Silejia^  that  gold  is  alfo  found,  fometimes  in  veins, 
running  through  beds  of  coals.  Journ.  de  Phyftque^  for 
March  1779,  page  183. 

And  Mr.  Eller  of  Berlin,  had,  in  his  Colledion,  an  ore, 
which  contained  gold^  fther,  iron,  and  quickfilver,  clofely 
united  together  in  the  fame  mafs.     Watfon's  Chemical  ElTays, 

Vol.  IV.  p.  t$7* 

[a]  Since  gold  and  fulphur  have  no  attraftion  to  one  another, 
many  have  iniifted,  that  gold  never  can  be  found  in  marcaiite, 
or  thofe  ores  whith  contain  fulphur :  but  fmce  we  know  by 
experience,  that  gold  can  be  melted  out  of  the  above-men- 
tioned Ores,  although  they  have  been  previoufly  digeftcd  in 
aqua  regia;  and  that  gold  likewife  enters  into  their  fulphu rated 
rcgulus ;  'there  is  the  greateft  reafon  to  believe  that  a  third 
fubftance,  which  here  is  a  metal,  mud  ncceflarily  have,  by  its 
admixture,  enabled  the  fulphur  to  unite  with  ^  certain  quan- 
tity of  gold.  SchefFcr  has  given  upon  this  fubjeft  fome  very 
curious  and  ufeful  obfervations,  in  his  Hiftory  of  the  Refining 
of  Metals,  inferted  in  the  Tranfadions  of  the  Academy  of 
.Sciences  at  Stockholm.    It  is  very  remarkable, -that  theMine- 

Mafier 
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2.  Mineralifed  by  means  of  iron.   AurumfnU 
phure  mineraltfatum  medianie  ferro. 

Marcafitical  gold  ore.    Pyrites  aureus. 

It  is  found  at  Adelfors,  in  the  province  of 
Smoland;  and  contains  oiie  ounce  of  gold^  or 
lefs^  in  an  hundred  poutids  [^]. 

3.  Mineralifed 


Matter  Heockel,  author  of  that  excellent  Treatife  de  Jppro^ 
priatione^  ihould  be  fo  obflinate  ia  denying  that  marcafite 
could  contain  a  diiTolved  gold. 

It  is,  however,  by  no  means  hereby  intended  to  confirm  the. 
credulous  in  their  opinion,  that  the  inarcafites  in  general  con« 
tain  more  gold  than  what  true  metailurgifls  have  aflerted; 
becaufe  fraud  might  then^  perhaps  become  too  common.  It 
,is  only  meant  to  indicate,  that,  as  no  gold  is  to  be  expected 
from  marca^tes,  where  no  native  gold  is  found  in  the  neighf> 
hourhood  ;  in  the  fame  manner  no  marcafites  ought  -to  be  de- 
fpifed,  which  are  found  in  tracks  where  gold  ores  are  dug ; 
but  at  the  fame  time  care  mutt  be  taken  not  to  be  deluded  by 
the  mention  of  volatile  gold,  as  it  is  a  notion  really  eontradic* 
tory  and  fufpicious,  and  then  there  can  be  no  fear  of  being 
miiled. 

I  am  not  perfeftly  clear,  whether  the  gold  is  really  diffolved 
and  indurated,  or,  if  I  may  fo  exprefs  myfelf,  vitrified  in  the 
Shirls  (Schirlkornern),  provided  by  this  mineral  body  i&  meant 
a  garnet  fubftance  (SeA.  68.  of  the  Author).  But  Ihave  feen 
a  piece  of  what  is  called  Shirl^  whofe  texture  was  exadly  like 
the  Schemnitz  blende ;  and,  in  this  cafe,  it  might  perhaps 
hold  the  fame  contents  (Sedt.  175.  of  the  Author  J.  For  the 
other  gold  ores,  I  have  not  had  an  opportunity  of  feeing  any 
from  thole  places  where  gold  is  fearched  for  and  really  found. 
J  he  Amhn. 

[b'\  This  Pyrite  is  of  a  bright  yellow  colour,  clofe  and 
compadl.  The  gold  in  this  ore  is  faid  to  be  mineralized  by 
fulphur,  by  means  of  iron,  becaufe  i(  cannot  be  extradied  by 
a(iua  rtgia^  or  by  amalgamation,     Kirwan^ 
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2-.  Mineralifed  by  means  of  quickfilver,* 
^urumjulpbure  miner altfatum  mediante  mer^ 
cur  to  ^  auriferous  cinnabar.  It  is  faid  to  be 
fouiid  in  Hungary  [c]. 

4.  Mineralifed 

It  is  well  known,  that  gold  nnay  be  diffolved  by  liver  of 
-  f^ilphur\  the  following  is  the  procefs  given  by  Apligny  (p.  156. 
^i^i  his  Treaii/g  on  Colours) , 

Tound'four  pounds  of  vegetable,  alkali  (fait  of  tartar),  aod 
M  many  of  fulphur,  with  t>ne  of  Icaycs  of  gold  ;  mdt*  the 
tnixtiire  in  a  crucible  with  its  cover ;  pour  the  fufed  matter 
-on  a  marble ;  pound  it  again  when  cold,  and  put  the  whole  in 
n  matrafs,  with  hot  water;  which,  being  filtrated,  is  of  a  yellow 
greenifh  colour,  containing  the  gold  diflblvcd*  Now,  as  we 
knloW  that  hepar  fu'phuris  has  been  found  in  feveral  pyrites, 
«iid  Mdfc«gni  afferts  (p.  279.  of  his  Comment ario)  to  have 
found  it  ii!i  thole  of  the  lagoons  near  Sienne,  in  Italy;  is  it 
not  very  natural  to  conclude,  that  this  noble  metal  may  ht 
really  mineralized  in  the  auriferous  pyrites  ?  The  Editor* 
'  The  Tranfylvanian  gold  pyrites,  in  which  no  gold  cm  be 
.  tiilcovef ed  by  the  eye,  hold  from  50  and  100,  to  no  ounces 
and  upwards,  in  an  hundred  weight.  Thofe,  where  the  gold 
{ippe'ars  in  the  pyrites,  like  ftrewed  Spanifh  fnuff,  hold  250 
tnmces,  hut  they  are  vtvy  fcarce.  The  mountain  of  Faczebaya 
Ifiear  Zalathna^  is  remarkable  for  its  gold  pyrites;  they  feem 
iikewife  to  contain  femi-mett^llic  parts,     Brunnich, 

[r]  Mr;  Sage,  quoted  by  his  two  great  admirers,  Mefficurs' 
Rome  del  Ifle  (p.  420.  Vol.  L  of  his  Cryjiallogie)^  and  Dr* 
Demelle  (p.  466.  of  his  Litter  44.)*  fpeaks  of  a  fpecimen  of 
gold  from  Hungary,  now  in  the  French  King's  cabinet  at 
Paris,  which  is  cryftallizcd  into  quadrangular  prifms,  of  a 
grey-yellowi(h  colour,  and  of  a  brittle  confiftency.  This  Mr. 
Sage  aflTerts  tobe  the  relult  of  a  mercurial  amalgam  of  native 
gold.     The  Editor. 

They  fometimcs  find  quickfilver  in  the  chafts  of  the  mineJ 
i>C  Michael  and  Siglnberg^  near  Shemnitz ;  but  the  people 
ttafe  no  idea  of  its  containing  gold,  which  may  be  the  cafe,  if 
it  were  well  fcparated.  It  is  moft  probable  that  the  other 
fiungarian  cinnabars  contain  none ;  but  I  fiiall  be  able  to 
7  *  '  fpcak 


4.  Mmeralifed  by  means  of  zinc  and  iron,  or 
{liver.     Aurum  fulpbure  mineralifatum^me^ 
dtant^  %inQo  &  Jerroy  cut .  argent Oj^     The 
fchemnitz  blende  [^/]. 
At  Schenmnitz,  in  Hungary,  are  found  zinc 
ores,  which  contain  a  great  deal  of  filver,  and^ 
this  filver  is  Very  rich  in  gold.     See  Se^.  1 75, 
of  the  Jluibor. 

SECT, 

fpeak  of  this  with  more  certainty,  after  I  have  made  trials  wick 
them;     Brunnicb* 

[d]  Wallcrius  fpeaks  of  two  kinds  of  this  ore ;  one,  ih^ 
Pfeudogalena  aurifera  rubensy  found  in  Schwarxtubtrg  mine  of 
Saxony;  and  the  Pfeud^gcUna  nnnjera  nigrtfcensy  which  it 
reckoned  amongft  the  Jilver  ores^  the  gold  being  in  a  ver/ 
fmall  quantity,  found  at  Schemnitz^  in  Hungary* 

But  Profeflbr  Brunnich,  in  his  note*  to  this  Sedion,  cnu-* 
merates  thp  following  varieties  of  mineralized  gold  ores;  vlzm 

5,  Mineralized  by  means  of  a  cubic  lead-ore  containing 
iilver.  From  the  mines  of  Michael!,  and  fome  iliafts  ia  Tran^ 
fyivania, 

6.  Mineralized  by  means  of  a  copper  pyrites,  with  £lrer« 
Is  called  gilf  in  Hungary ;  has  a  compad  pale  yellow  fur&ce- 
and  muft  not  be  confounded  with  gold  pyrites. 

.  7*  M'meralized  by  means  of  red  gilder-ore.  The  CremmtZf* 
ores. 

8.  Mineralized  by  means  of  antimony,  in  which  it  ^ame* 
times  appears.  From  the  mountains  of  Magarca  or  Afargara^ 
near  DeutfMipJh^  at  the  foot  of  the  Carpathian  mountainft. 
•  9.  Mineralised,  by  means  of  cubic  lead*ore,  iron,  and  uau4 
known  volatile  parts.  From  Nagyai,  near  Devt^  in  Traafplw 
vania.  Scopoli  defcribes  this  ore  in  his  third  ./^Eoffxr;.  H^mricB 
Naiuralisy  as  follows;  Its  colour  is  black ;  the  richeft  pieces 
are  lamellated  almoil  like  an  iron- glimmer,  with  a  decree  iifi 
flexibility.  The  vein  is  quartz,  which  is  fomctiOiefi  loofe,  and 
wherein  the  ore  is  very  minutely  fcattered.  • 

10.  Native  gold,  with  black-lead  (or  molybdatia) ^  h^s-hettk 
broken  near  Rimezembat  in  Upper  Hungary ;  but  whether  it 
has  deen  mineralized  with  it^  I  hare  had.xiQ  opportuqity  of 
examining. 

Ia 
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Obfervattons  on  Goldj  and  its  miner allzationsi 

Gold  IS  juftly  called  the  King  of  Metals^  as  li 
is  the  moft  duftilc,  maleable,  heavy,  and  unal* 
terable  of  all  metals.  When  expofed  to  air, 
immerfed  in  water,  or  buried  In  the  earth,  fuf- 
fers  neither  decompofition  in  its  fubftance,  nor 
ruf^,  or  even  change  of  colour  in  its  furface^ 
although  the  duft,  or  appofition  of  external 
particles,  may  difguife  its  luflre  ;  but,  on  being 


In  all  the  above  fpecies,  the  gold  is  either  intirely  native  ^ 
but  fo  minutely  divided,  and  fo  loofely  fcattered,  that  it  caa 
only  be  feen  through  microfcopes,  and  often  cannot  be  feen 
^t  all,  before  it  is  feparated  by  various  proceiTes ;  or  it  may 
not  be  in  form  of  native  gold,  but  as  a  gold  as  it  were  in 
embryo;  in  which  cafe  fire  is  neceffary,  in  ordeif  to  bring  the 
conftituents  parts  together, and  to  add  thofc  that  are  wanting^ 
in  that  cafe  likewife  it  is  never  without  filver,     Brunnich, 

1^0  the  above  may  be  added  the  following  ores; 

11.  Gold,'  with  arfenical  pyrites ^  is  found  alfo  at  Saltzberg 
in  Tyrol^  in  mountains  of  quartz  and  iliiflus.  It  contains  only 
35  grains  in  the  quintal ;  and,  neverthelefs,  this  mine  affordi 
a  profit  of  500  pounds  per  annum. 

12.  With  a  vjhite^  red,  or  vitreous  Jilver  ore^  near  Cremr- 
nitz,  and  Schemnitz,  in  Hungary. 

13.  With  a  fulphurated  ore  o^  Jilver^  irony  leady  and  man^ 
ganije^  at  Nagaya  in  Tranfylvania.  Its  fpecific  gravity  is  rs 
4^4}.    It  is  faid  to  afford  10  ounces  per  quintah 

14.  With  fulphurated  iron^  copper,  and  manganefe,  at 
Nagaya,     Tb$  Editor^  from  Kirwan,  Mongez,  fiomare,  &c.- 

waihed 


wafhed  ofF,  it  appeals  as  bright  as  before ;  and 
when  exppfed  to  .t|5c  .m'oft  violent  fire,  is  quite 
fixt,  without  fufferinff  calcination,  ,nor  fenfible 
change*  or  lofs  in  its  mafs. 

Meffieurs  Boyle  arid  Kunkel  kept  gold  con- 
flantly  fufed  in  a  violent  heat,  during  two 
months,  and  found  not  a'fingle  grain  to  have 
been  loft.  It  Is  true,  that  when  expofed  to  the 
focus  of  a  large  burning  lens,  it  is  evaporated, 
but  without  changing  its  metalic  ftate.  The 
late  celebrated  Profeuor  Macquer  (hewed  me, 
at  Paris,  a  plate  of  pure  filver,  which  he  had 
expofed  to  that  vifible  atmofphere,  which  fur^ 
rounded  the  faid  melted  gold;  and,  by  means 
of.  a  magnifier,  numberlefs  particles  of  the  gold 
could  be  very  well  difcerncd  as  attached  to  its 
furface.  This  accounts  for  the  aflertion  of 
Mr.  Lavoifiere,  in  the  Memoires  of  the  Academy 
of  Sciences  at  Paris j  for  1782,  who  fays,  that 
gold,  when  expofed  to  the  flame  of  a  lamp, 
blown  by  a  current  of  dephlogiftlcated  air, 
(which  is  the  moft  violent  degree  of  heat  that 
has  ever  been  produced,  and  is  one  of  the  moft 
important  modern  difcoveries)  is  intirely  vola- 
tilized, without  leaving  behind  the  leaft  mark 
of  calcination. 

However,  Mr.  Kirvvan  obferves,  that  on  ex- 
pofing  gold  to  the  focus  of  that  moft  power- 
ful lens,  made  by  Mn  Parker,  in  London,  for 
fome  hours  continuance ;  although  it  loft 'no. 
fenfible.  part  of  its  weight,  yet,  when  in  con- 
*ta£t  with  earthy  matters,  it  communicated  a 
blue  or  purple  tinge  to  them ;  from  whence  it 

Mm  appears 
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ppcars  that  fome  xnmute^  though  infenfibfe 
portion  of  it,  was  really  dephlogifticated. 

If  a  (bliition  of  gold  in  aqua  regia  be  pro- 
perly mixed  with  that  of  tin  diiTolved  in  the 
lame  meriftruum,  a  fine  purple  fowder  is  preci- 
pitated, called  by  the  name  of  CaJJius^j  its  in- 
ventor, which  produces  the  fineft  lafting  purple 
colour.  This  powder,  mi^ed  with  vitreous  fub^ 
fiances,  is  employed  preferably  to  a!hy  other, 
by  encauftic  painters  and  glafs-manufafturers* 
The  late  famous  Chymift,  Mr.  Macquer,  de- 
.  fcribes,  with  great  accuracy,  in  'his  Didionary^ 
various  proc^fles  to  ob'tain,  with  certainty,  this 
precious  calx  of  gold.  ^ 

If  volatile  alkali  is  added  to  the  fame  folutioni 
of  gold  by  aqua  regia ^  2l  reddlfh  yellow  powder 
is  precipitated,  which  is  the  aurum  futminans. 
Jt  is  alfo  commonly  made,  by  diffblving  gold  ib 
a  kind  of  aqua  regia^  made  with  nitrous  acid  and 
Jal  ammoniac^  from  which  the  fulminating  gold 
is  aftcrwajds  precipitated  by  the  fixed  alkalis 
A  few  grains  of  this  powder  detonate  with  a  ' 
prodigious  noife.  When  expofed  in  a  metallic 
fpoon  or,  plate,  over  a  candle,  coals,  or  a  red- 
hot  iron ;  or  when,  by  othier  means,  it  is  fuf- 
ficiently  heated,  its  fragor  is  64  times  greater 
than  an  equal  quantity  of.  gun -powder. 

A  degree  of  heat,  as  between  the  i^-o  and  300^ 
(at  which  the  nitrous  and  vitriolic  acid  boil) 
is  lufficieht  to  produce  this  amazing  explofion, 
by  which  the  niioft  vioknt  effefts  ai-e  produced. 
J'en  or  twelve  grains^  exploded  on  a  metal-plate, 
perforate  aii^r lacerate  it;  -and  a  few  ounces,. 
*  ^       ■  having 
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liaving  exploded  together,  by  incautioufly  diy- 
ing  it,  have  (hattercd  the  doors  and  windows  of 
the  apartment. 

iEven  finaple  triture,  or  percuffioti  alone,  is 
enough  to  caufe  this  powder  to  explode  with 
^1  its  violence^  by  which  dreadful  accidents 
have  fometimes  happened*  Macquer  relate 
the  cafe  of  a  young  man  of  his  acquain- 
tance, 22  years  old,  who  Shutting  up  a  fmall 
bottle  of  cryfta4,  with  about  a  dram  of  this 
powder,  fome  little  of  it,  between  the  ftop- 
ple,  was  kindled  by  twining  it :  the  bottle 
burft  into  pieces,  by  whicli  he  was  violently 
ftruck^  fell  to  the  ground,  apd  his  eyes  were 
quite  (battered,  fo  that  he  remained  irrecoverably 
blind.  And  it  is  remarkable,  that  the  greateft 
part  of  the  contents  in  the  bottle  did  not 
detonate,  a  quantity  of  themi  being  found  un- 
altered and  difperfed  in  the  room.  Profeflbr 
Bergman  has  publiflied  a  very  .elaborate  diflerta- 
tion  on  tKis  fulminating  powder,  in  the  fecond 
voL  of  hisOpufcula;  but  this  wonderful  pheno- 
menon feems  not  yet  compleatly  accounted  for 
in  any  hypothefis  as  yet  known,  nor  even  in 
that  propofed  by  the  celebrated  Scheele,  in  his 
Treat ife  on  Fire^  Se£t.  82.  as  he  fuppofes  there 
what  feems  not  at  all  admiffible;  viz,  that  the 
matter  of  beat  is  a  compound  of  pblogijion  ^nd 
dephlogijlicated  air.  See  Note  [f^  to  page  347. 
oi  xh\s  Mineralogy , 

It  is  on  account  of  the  (ingukr  and  excellent 
natural  qualities  of  this  metal,  which  ar^  con- 
fiderably  heightened  by  its  fcarcity,  t^h^t  gold 
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is  fo  much  valued  among  all  the  civilized  na- 
tions of  the  world,  as  the  Noble  Author  faid  in 
Scd:.  261.  Mr.  Paufton,  in  his  Metrologie^ 
.p.  ^4.  faysv  that  one  cubic  foot  (French  mea- 
fure),of  gold^  is  worth  2153000  livrds  iour^ 
noijes^  or  89708  guineas  and  7  JhillingSj  fup- 
.poiing  the  louts  d^ or  equal  to  the  guinea;  and 
.that  the  refpedive  value  of  the  fame  cubic  foot  oi 
gold,  is  equal  to  25,6  cubic  feet  of  filver,  each 
of  this  laft  metal  being  reckoned  worth  about 
84080  French  livres^  or  3503  guineas  and  8^//- 
lings ;  fo  that  if  we  fuppofe  the  raonied  fpecies 
in  France  to  be  but  two  milliards  oi French  livres, 
according  to  the  eftimation  of  Mr.  Necker,  in 
his  treatife  upon  the  Commerce  of  Corn^  the 
whole  amount  fliould  make  but  a  folld'cube  of 
gold,  lefs  than  ten  feet  on  each  fide.  So  trifling 
IS  the  phj'fical  objeft  that  excites  the  activity 
of  22  millions  of  the  human  fpecies,  the  num- 
.  ber  that  is  faid  to  be  that  of  the  inhabitants 
of  France ! 

As  to  the  natural  exiftence  of  gold  in  the 
bowels  of  the  earth,  there  have  been  two  op- 
pofite  opinions  among  Mineralogifts ;  fome  pre- 
.  tending,  that  it  is  only  found  in  its  metallic  or 
native  form  I  and  others,  that  it  is  fometimes 
found  mineralized^  in  an  intimate  union  with 
^  other  mineral  fubftances.  The  famous  Profeflbr 
Bergman  was  among  thofe  of  this  laft  opinion ; 
but  Mr.  Kirwan  holds  the  flrft,  and  fays,  that 
although  Mr.  Bergman  inclines  to  the  opinion 
of  the  mineralization,  yet  he  is  candid  enough 
to  own,  that  the  gold,  when  extraftcd  from  this 

ore* 
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ore,  IS  of  a  granular,  or  angular  form.  It  is 
therefore^  fays  Mr.  Kirwan,  very  doubtful  whe- 
ther It  was  not  rather  mixed^  than  truly  cofn^ 
bitted^  with  the  fulphur  and  iron  :  and  its. pro- 
portion being  exceedingly  fmall,  fo  that  one 
hundred  pounds  of  the  pyrites  Contain  hardly 
one  ounce  of  gold;  it  is  not  a  wonder,  that 
it  fhould  efcape  the  aftion  of  aqua  regia ;  more 
efpecially,  as  the  nitrous  acid  becomes  fo  phlogif- 
ticated,  by  aftingon  the  pyrites, as  not  to  be  able 
to  dephlogifticate  the  marine.  Like  wife  Mercury, 
by  the  circumftantial  accident  of  the  gold  par- 
ticles being  envelbped,  or  furrounded  by  the 
fulphureous  iron,  can  have  no  accefs  to  it. 

Thefe  arguments  againft  true  mineralization 
of  gold,  arc  fully  anfwered  by  thofe  fafts,and  rea- 
fonings,exprefled  by  the  Noble  Author  in  thepre- 
ceeding  Seft.  263,  and  in  its  notes.  Befides,  it  is 
well  known,  that  gold  can  be  combined  and  cal- 
cined viajica^  by  the  liver  of  fulphur^  and  fome 
femi- metals,  as  has  been  faid  m  the  fame  Notes. 
This  being  acknowledged  on  both  fides  of  the 
queftion,  why  fliould  we  iniift  in  denying  this 
mineralization,  when  it  is  out  of  doubt,  among 
all  Mineralogifts  of  rank,  that  volcanic  fires 
have  had  a  great  fhare  in  the  convulfion^  and 
revolutions  of  this  globe,  of  which  every  one 
has  the  moft  convincing  proofs  almoft  every 
where?  The  account  given  by  Mr.  Haccjuet  [^2], 

of 


[/?]  By  this  account  of  Mr.  Hacquet,  it  appears  that  g^old ' 
is  found  mineralized  ;  vi%, 

I,  By  Julphur^  zii^c,  and  arfenic,  in  a  grey-yellowifli  volca* 
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of  the  gold  mines  at  Nagy- Ag,  in  Tranfylvania^ 
the  ancient  Dacia,  which  lies  about  45  degrees 
of  latitude,  offers  the  moft  convincing  proofs  of 
this  aflertion.  The  country  all  round  thefe 
i»ines,  bears  an  inconteftable  appearance  of 
being  a  volcanic  .one ;  and  among  various  other 
metajs,  there  are  found  at  leaft  13  kinds  of  gold- 
-  or€»,  moft  of  them  mineralized..    ,^he  Editor, 

SECT. 
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nic  ore,  whif:h  i%  cdXXtdCottoners  (or  Cotton -ore).,  on  account 
^6f  its  lightnefs  and  texturfe. 

2.  By  iron  and  arfenic,  formed  by  teita,  dnc  containing 
Hack  filver  ore,  then  fpattta,  galena,  quartz,  and  grey  gold 
pre:   it  gives  about  half  an  ounce ^^r  cent^ 

3.  By  fulphur,  antimony,  zinc,  feme  arfenic,  and  fometimcs 
'  iron  ;  this  is  a  grey  gold-ore  raixfcd  whh  quartz. 

4.  In  form  of  crooked  threads,  mixed  with  quartz  and 
-  gypfeous  fpath  :  it  is  a  poor  mine. 

5.  Dendritiforme,  like  the  moclio-ftone,  or  the  agate  frojn 
Aberflein,  in  the  Palatinate,  biit  thefe  blslck  dendrites  are  in  a 
Tcddifh  ftone, 

6.  A  morphous  very  compa6:  in  fmall  grains,  with  fpath  and 
quartz :  it  gives  two  ounces  of  gold,  and  more  of  filver,  pit 
quintal. 

7.  By  fulphlir,  great  part  df  ^infc,  at^d  little  of  antimony 
arid  arfenic:  not  a  rich  ore  of  gold. 

;       8.  Of  a  black,  or  dark  reddilh  colour,  containing  an  auri- 
ferous pyrites,  not  rich. 

9.  Of  a  blueiili  colour,  mineralifed  by  fulpliur,  antimony, 
iron,  and  a  little  arfenic,  mixed  with  fiiver;  very  rich  in 
gold. 

10.  Partly  laminated   with    needles   of  a  blackifli  yellow 
^colour;  this  gives  66  oz.  per  §  of  gold  according  to  Scopoli. 

i  I,  Foliated  wilh  gypfeous  fpath,  and  yellow  pyrites. 
1 2.  In  irregular  lamina,  on  a  greyifli  argille.    The  gold  looks 
like  iilver,  and  is  furrounded  by  fpars  of  a  pale  rofy  colour. 

j^.  la 
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SECT.  165.    (16.7.) 

»  •  ■ 

*  * 

1.  Silver,  Argenium^  iitfna.    This  Metal  is 

I.  Of  awh^te  ihining  colour  [a]. 

-  ■    f.  ■      ■  » 

13.  In  cryflaltized  lamina,  from  2  to  4  Hoes  diameter,  of 
an  hcxangviar  form;  it  ia  v«y  much  like  the  molyMene. 
Frofeflbr  Brunaich,  on  this  account,  calls  this  ore,  but  im* 
properly,  minera  auri  martialis  piiforia.  The  vein  has  been 
lofl  a  long  while ;  but  a  new  branch  was  lately  met  with,  on 
mining  for  letting  out  the  water  from  the^main.  This  ore 
is  V6ry  rare,  and  has  given  372  ounces,  ptr^  of  noble  metal^ 
5  parts  of  which  were  gold,  and  one  filver*  Tie  Editor  from 
journal  Am  Phyfique,  fo    janutry  17&5. 

\a\  Silver,  called  Luna  or  Dianaj  hj  the  alchemifls,  is  a 
perfed  metal^  the  whiteft  and  of  the  mod  vivid  brilliancj^ 
among  them  all. 

Its  fur  face,  however,  tgrmjhis^  and  becomes  of  a  dark 
hrown  colour,  when  expofed  t©  hepatic^  or  phlogiftic  efluvia 
>(N°  10.).  If  rubbed  on  a  paper,  or  on  a  chalky  ivhit^ 
furface,  it  leaves  hlueljh  marks.  Its  calx  being  precipitated 
by  volatile  alkali,  gives  a  j^W/^u/ -tinge  ta  glafs  (&^  Gdicxt's 
MetaU  Chym.  p.  301.)  :  and  I  hav6  feen  fome  flained  with 
it  of  fo  high  a  colour,  as  to  appear  quite  nd.  Mr.  Macquer^ 
by  expofing  the  fame  filv.er,  20  times,  to  a  very  violent  fire^ 
found  fome  little  vitreous  calcinations  of  an  otive  colour* 
And  by  melting  filvcr  with  gold^  ovjieel^  iu.  a  due  proportion, 
St  aifumes  a  gntnijby  or  a  blueijh  colour ;  fb  that  this  nobl^ 
metal  is  capabjeof  producing  the  wAi/^,^^//ow;,r^rf^^r/^,  blufy 
and  olive  colour,  more  or  lefs  confpicuouily,  according  to  the 
various  circumilances  of  heat,  and  proportions  of  the  mixture, 

Fourcroy  fays,  that  filver  ha&neither  jifn^/iior  tafte;^  when 
pure.  But  its  diluted  lolution  has  a  particular  difagrec^blf 
tafte,  very  different  from  that  of  other  metals.     . 

Silver  is  fo  fixt  by  itfelf  in  the  fire,  that,  after  being  kept  X 
whole  month  in  fufion,  it  had  only  loH  one  6otb  part  of  .its 
weight,  which  might  be  on  account  of  fo^e  alloy*  It  is 
theriefore  incapable  of  being  calcined  by  merp  heat.;  and  the 
caU  of  iilver,  which  can  only  be  made  by  meao^  of  its  folu- 
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2.  Its  fpecific  gravity  to  water  is  as  11,091 
1000  [^j.  I     '*    '..    '      ^ 

3.  It  is  very  tough  or  duftile,  fo  that  a  grain 
of  it  may  be  fttfitche'd  out  to  three  Swedifli 
ells,  of  2  feet  each,  (or  ^  feet  S  inches  Eng- 
lifh  meafure),  arid'two  inches  in  breadth. 

4.  It  is  unalterable  m  ^iv.f  water,  and  fire. 

5.  It  diflblves  in  the  acrd  of  nitre,  and  alfb 
by  boiling  in  the  acid  of  vitriol  M.     * 

6.  If 
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tion  in  acids,  is  reducible  to  it?  metallic  form,  without -the 
.addition  of  ^ny  phlogiftic  fubftance. 

But  when  filver  is  expofed  to  the  violent  heat  of.  the  folar 
rays,  coHe«3ed  by  'a  powerful  burning  lens,  a  kind  of  fmoke  is 
fcen  furrounding  it,  which  proves  at  la  ft  to  be  the  minute 
particles  of  the  metal  raifed  and  difpcrfed  by  heaj ;  as  is  evident, 
if  a  thin  plate  of  gold  is  expofed. to  it-,  on  which  furface  they 
may  be  feeii  with  a  magnifier*  .  This  is  the  fame  phenomenoa 
which  was  obferved  on  gold,  when  in  fimilar  circumftanccs. 
See  page  529; 

.  .  If  it  is  flowly  copied^  after  having  been  fufed,  it  ^ryftallizes 
into  diQtoedral  figurea,.t hough  feldom  perfectly  fo  ;  for  the  moft 
part  it  only  fliews  the  half  of  thcfrv»  appearing  like  fo  many 
iquadrilateral  pyramids.  Editor  chiejly  from  Wallerius,  Four-* 
croy,  Bomare,  Mongez,  &c. 

[^]  Its  fpecific  gravity,  according  to  Bergman,  is  ~  10,553  ; 
but,  according  •  to  Kirwan,  it  ism  1,095.  See  the  Note  [6]^ 
to  Se£^,  295.  On  the  caufes  of  variatim  of  the  fpecific  gravities 
ef  bodies,  ,  ; 

A  cubic  French  foot  of  Silver  weighs  720  pounds  of  French 
weighty  according  to  Macquer.  As  to  its  relative  value,  fee 
•p..  532.    .      .  ;.        . 

Silver  is  harder  and  more  elaftic  than  lead^  tin^  or  gold; 
but  is  fofter  than  iroiiy  platina^  ov  copper.  It  ftiftens  under 
the- hammer,  but  becomes  foft  by  nealing:  and  is  the  moft 
•fcnorous  of  all  purtj  metals,  except  copper, 
:  "A  filvei' wire,  a  tenth  of  an  inch  thick,  may  fupport,  with- 
out breaking,.  27Q.  pounds  weight,  according  to  Macquer, 
Fourcroy,  and  Bomare  ;  but  Wallerius  carries  it  farther,  un- 
Icfs  there  be  fomc  typographical  error,  faying,  it  may  bold 

370  pounds. 
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• 

6.  If  precipitated  out  of  the  acid  of  nltrb 
with  the  common  fait,  or  with  its  acid, 
it  unites  fo  ftrongly  with  this  laft  acid, 
that  it  does  not  part  from  it,  even  in  the 

fire 


Mih 


370  pounds-;  and  afferts,  that  a  veflTel  may  be  made  fo  thin  of 
this  metal,  witjiout  being  heavier  than  a  fingle  grain^  Which 
will  hold  a  cubic  inch  of  water. 

[c\  Silver  requires  nearly  twice  its  weight  of  nitrous  acid  to 
be  diflblved ;  this  is  it's  moft  fpecific  menftruum;.  even  cold,  it 
attacks  iilver  with  a  confiderable  effervefcence,  grows  hot, 
and  enaits  a  la^rge  quantity  of  vapours  of  an  orange  colour^ 
which  dimiailh  in  proportion  as- the  faturation  advances. 

The. metal! looks  of  a  pale  brown  colour  in  the  confli6):; 
and  the  folution  becomes  quite  black  ;  but  I  have  obferved, 
that  this  lafl  appearance  was  owing  to  a  thin  black  fuliginous* 
fubftance,  like  fmut,  which  was  at  once  formed  into  a  cruft 
on  the.  furface  of  the  thin  plates  of  filver,  in  the  ifirfl  attack 
of  the. acid  upon  them.  This  black  fubftance  is  a  very  fingular 
phenomenon,  which  I  know  not  how  to  account  for.  Thefe 
black  crufts  being  comminuted  into  fmaller  and  fmaUcr  parti- 
cles, by  the  ioteftine  motion  of  the  effervefcing  acid^  produced 
the  black  appearance  of  the  whole  ;  and,  when  -it  was  over, 
they  were  very  diftindtly  feen  to  fall  to  the  botom  of  the  veffcl, 
and  to  form  a  black  fediment,  leaving  the. liquid  folution  qufte 
.tranfparent,  but  of  a  blue  colour  inclining  to  green,  which 
laft  might  be  attributed  to  fome  fmall  mixture  of  copper, 
altho'  the  filver  was  of  the  pure  kind,  myfelf  having  bought 
it  as  fuch,  from  one  of  our  beft  refiners,  at  Fojier  lane  in 
London,    ' 

The  Chemifts.of  Dijon .  only  fay,  that  the  nitrous  folu^ 
tion  of  filver  looks  of  a  fine  blue  colour,  if  the' acid  is  pure 
and  well  concentrated  ;  but  if  it  has  any  mixture  of  vitriolic 
or  marine,  a  precipitate  oi  vitriolated filver ^  ov  of  luna  cornea^ 
takes  place.  Afterwards  the  folution  becomes  as  colourlefej 
as  water ;  but  gives  a  lafting  black-purple  tinge  to  animal 
fubftances. 

This  folution  is  of  great  ufe  in  chemiftry ;  and,  in  par^ 
ticular  it  fcrvcs  to  purify  the  nitrous  acid^   or  aqua-fonU^ 

from 
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fire  itfelf,  but  melts  with  it  into  a  mafs 
lilje  glafs,  which  is  called  /««<?  coraea  [/J. 

7-  Jt 

from  the  mixture  of  the  vitriolic  and  marine  acid,  which 
sure  often  mixed  therewith  ;  as^  by  pAuring  in  it  little  by  little 
a  few  drops  of  it,  thefe  two  ^cids  are  precipitated,  and  the 
|iitro«s  afterwards  i«  decanted  in  a  pure  ftate.  The  fame  fo- 
lution,  diluted  ia  diftilled  water,  is  a  very  nice^teft  to  difcover 
any  vitriolic,  o,r  marine  part,  contained  in  Mineral  Waters, 

The  nitrous  folution  of  fihrer^,  when  properly  evaporated, 
produc^s^  large  quantity  of  white  cryflals,  of  a  fcaly  form ; 
'lome  are  hexagonal,  and  fbme  of  an  o^oedral  iigare,  which 
-are  called  L^har  Cr\Jlab.  This  fait  is  fufil)le  in  a  moderate 
£re;  tofes  its  water  of  cryftallization  ;  becomes  black,  and  is 
Tery  corrofive;  on  account  of  which  quality  it  is  caft  into 
finaU  cylindripal  moulds,  and  is  known  under  the  name  of 
Lapi  InfernciHsy  as  its  ufe  is  to  corrode  the  l^ongious  flefli  of 
forcis,  &C,  According  to  Mr.  Schecle,  the  datk  colour  of  this 
c^uftic  ftibftance  proceeds  from  the  ^lloy  of  copper,  for  evefi 
the  defined  filvcr,  by  the  common  method,  edntains  fome  of 
this  metal.  See  at  the  end  of  the  following  note  [^],  the  beji 
method  ofpu  ifpng  filver.  ^ 

'  The  nitrous  folution  of  filver  may  be  decorapofed  by  earthy^ 
fiUney  and  metallic  fubflances\  and,  when  the  decompofition 
"is.  made  by  mercury,  a  very  curious  precipitate  takes  place, 
which,  by  its  fimilarity  to  vegetables,  is  called  Arbor  Diantg. 

Aqua  regia  diffolvcs  very  well  this  metal,  but  it  is  immedi- 
ately precipitated,  forming  a  7w>/tf  cornea  with  the  muriatic 
part  of  this  folvent.  The  $ditw^,  chiefy  from  the  Elements  of 
Chcmiftry  of  Dijon,  and  Fohrcroy. 

[4^  The  marine  acid  ac^tradts  the  calx  of  filver,  but  cannot 
jTcmove  its  phlogifton  ;  *  arid  l^heVefbre  canftot  <Jiflblve  it  in  its 
metallic  ftate.     Bergman.    " 

■  However  the  marine  acid,  if  well  concentrated,  or  rather 
reduced  into  an  aerial  form,  dilTolves  filver  in  its  metallic  ilate. 

^abfoni, 

*  MfJ  ScbecTe,  nnd  after  hiiw  Mr.  Bertholet,  aflert  pofi- 
lively,  that  the  marine  acid,  bcin$^  dephlogifticated  by  its 
^iftillation  oyer  maganeie,  in  the  form.of  a  yellow  air  or  gas, 

diflblvos 
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7.  It  does  not  unite  with   the  femwijietal 
nicke/^  during  the  fufion. 

8.  It  amalgamates  eafily  with  quickfilver. 

.  J.  It  is,  in  the  dry  way^  diflblved  by  the 
iher  of  fulphur. 

10.  It  has  a  ftrong  attraftion  to  fulphur^  fb 
as  readily  to  take  a  reddifli-yeilow  or 
black  colour,  \yhca  it  15  expofed  to  ful-. 
^       phureous  vapours. 

ji.  It  has  no  attradllon  to  arf^nic;  whence 
when  the  red  arfenical  filver  ore,  or  Rotb-^ 
gulden  Ertz  of  the  Germans,  is  put  into 
the  fire,  the  arfehic  flies  off,  and  leaves 
the  fulphur  (which  in  this  compound  was 


diifolves  all  the  metals,  without  exceptiog  gold^  filviVy  nor 
mercury.  .  See  ScheeU*s  Ejjay  ^i  %*  2^  H* 

The  vitriolic  acid,  beitag  diftilled  alfo  over  the  manganefe, 
diffolves  ^/x//r,  gold,  and  msrcury^  as  Dr.  Crell  aflem.  S^c 
Note  [e"]  to  page  517.  ., 

Silver  is  precipitated  from  the  vitriolic  and  nitrous  acids  by 
the  marine  I  and  from  the  nitrous ^  in  great  meafurc,  by  the 
vitriolic.     Kir  wan. 

The  filver  extraded  from  hina  cornea,  is  purer  than 
can  be  made  by  cupelation,  and  is  the  only  one  to  be  truiled 
to  in  the  niceft  operations  of  chemiilry.  But  the  procefs, 
to  free  it  from  the  muriatic  add,  is  very  tedious,  and  prefents. 
a  very  unexpeded  phenomenon,  ajs  this  metal,  though  one  of 
the  moil  fixed  kind,  is  neverthelcfs  {o  volatilifed  thereby, 
that  it  efcapes  through  the  pores  of  the  crucible  ;  and  fmali 
globules  of  filver  are  found  afterwards  in  the  cover,  and  even 
in  the  fupport  of  the  crucible.  According  to  Cramer,  this 
lofs  may  be  prevented  by  fmearing  the  crucible  with  Hack  foap^ 
and  mixing  to  the  luna  cornea  half  its  weight  of  oil  or  tal- 
low, which  luft  muft  alio  be  added,  little  by  little,  during  the 
operation.    See  Elem.  de  Chimie,  de  Dijoui  Vol.  U.  p.  221. 

the 
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xht  medium  uniensj  behind,  united  with 
the  Silver  in  form  of  the  glafs-filver-ore, 
or  gJafs  ertz. 

12,  It  is  not  diflblved  by  the  glafs  of  lead, 
and  confequently  it  remains  on  the  cuppel. 

13,  It  is  exhaled,  or /Carried  off  by  volatile 
metals  and  acidsj  as  by  the  vapours  of 
antimony  J  zink^  and  the  acid  of  common 
fait. 

1 4,  It  melts  more  eafily  than  copper  [^]. 

SECT.     266.     (168.) 

Native  Silver. 

Silver  is  found, 

ji.  Native  or  pure,  Argentum  purum  nativum. 
Native  filver  moft  generally  is  nearly  of  fix- 
teen  carats  ftandard  [jJ.    It  is  found 

[^]  This  was  a  general  opinion,  viz,  that  filver  required  a 
Icfs  degfee  of  heat  than  copper  to  be  melted  in  the  fire,  as  the 
noble  author  aflerts ;  but  the  contrary  appears,  by  the  nice 
thermometer  lately  invented  by  Mr.  Wcdgewood,  as  may  be 
feen  by  the  note  to  page  230.  This  new  inftrument  is  one  of 
the  mofl  valuable  acquifitions  of  modern  date,  for  all  kinds 

'  of  proceifes,  and  philofophical  difquifitions  in  metallurgidal, 
chemical,  and  various  other  operations  of  art  by  fire ;  all 
which  were  till  now  regulated  only  by  guefs,  without  any 
fixed  ftandard  to  afcertain  the  real  degree  of  heat  belonging 
to  each.     The  Editor. 

[<2]  In  the  firft  edition  of  this  Mineralogy,  corrected  by 
the  late  Dr.  Lewis,  ufe  is  made  of  the  word  loths  inftead  of 
carats  i  and  it  is  added,  that  native  filver  never  is  fully  of  16 
lot  hi;  which  laft  is  called  the  Fine  Mine  of  Silver.  By  this 
it  fecms  to  be  meant,  that  native ftlver  is  found  nearly  free,  but 
never  fully  fo,  from  all  bafe  metitU^  as  cofper^  lead^  &c.     The 

.  Editor. 

I.  Thin 
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1.  Thin  fuperficial,  plated  or  leaved. 

2.  It  is  alTo  found  in  form, 

a.  of  fnaggs,  and  coarfc  fibres. 

i.  Of  fine  fibres.     Capillary  filver. 

,r.  Arborefcent.  From  Potofi  in  America, 
and  Kongfberg  in  Norway  [6]. 

d.  Criftaline  or  figured.  This  is  very  fcarce 
to  be  met  with  :  it  has  diftind  figures, 
with  (hining  furfaces ;  it  is,  however, 
fometimes  found  at  Kongfberg  [c'\. 

The  filver  from  America  is  faid  to  be  found 
for  the  moft  part  native ;  fo  it  is  likewife  at 
Kongfberg  in  Norway  \d\. 

It 


\b'\  Sometimes  filver  is  found,  the  furface  of  which  refem- 
blcs  coarfc  linen,  or  what  is  called  knit  cobalt  in  Saxony ;  it  is 
fo  found  abundantly  in  Potofi,  rarely  at  Saxony,  and  at 
Kongfberg;  perhaps  our  author  has  reckoned  thefc  figures, 
among  the  dendritkal forms.     Brun. 

[c]  There  appears  likewife  a  kind  of  cryftallization  on  the 
thin  plates  oi  native  filver  ^  their  furface  being  full  of  minute 
pyramidal  cryflais,  in  the  fame  manner  as  the  thin  plates  of 
gold  which  have  been  mentioned  before.     Brun. 

\d'\  A  good  deal  of  it  hkewife  breaks  in  Saxony  among 
other  rich  ores.     Brunnich, 

Wallerius  diflinguilhes  the  native  filver  into  the  following 
fpecies;  vi%. 

J.  In  irregular  majjes  and  lumps^  found  2XKunJberg  in  Nor* 
way^  and  at  Neumarken  in  fVermeland^  where  it  was  in  a 
bed  of  clay. 
2.  Granular^  and  in  a  jagged  form,  at  Potoji  and  Mexico^ 

in  Spanifh  America  ;  and  at  Kunfberg. 
5.  Dendritiform  and  arborefcent^  in  the  fame  places,  and 

at  Schneebergn 
4,  In  thin  leaves  between  the  fiflures   of  jftones,    as   at 
Kunfbergy  Freiber^^  Jobangeorgenfiadt^ 
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It  is  n<^  commonly  fo  in  other  European 
mines.  In  Sweden  it  is  found  native  in  a  very 
fmall  quantity/  in  the  mines  of  Salberg  in 
Weftmanland,  of  Lofafen  in  Dalarne,  of  He- 
vaffwik  and  Sladki^rr  in  the  province  of  Dal,  of 
Sunnerlkog,  in  the  Province  of  Smolantl,  and  in 
the  ifland  Utoen  in  the  Lake  Malaren. 

It  wa«  once  found  in  pretty  large  lumps  in 
a  vein  of  clay,  in  one  of  the  iron  mines  at  Nor- 
mark,  in  the  province  of  WermelaniJ.  It  was 
there  mixed  with  nickel,  which  was  partly 
^iecayed  or  withered  ;  and  under  this  circum- 
ftance  it  formed  the  compound  ore  called  the 
Stercus  Anfertnumox  goofe-dung  ore  (See  fe£t. 
4i8.2r.)  At  this  place  the  argillaceous  vein 
croffes  the  veins  of  the  iron  ore,  and  will 
perhaps  be  found  to  have  more  of  thcfe  riches, 
-€ven  in  feveral  other  places,  if  well  fearched, 
as  is  done  in  other  countries,  oftentimes  not  on 
fuch  evident  marks  or  figns  \e\. 

SECT. 


5«  In  a  capillary  form^  at  Schemnitz^  in  Hungary  ^  at  Frei^ 
bergy  and  at  marienberg^  in  Saxony.  Of  this  kind  is  the 
Cobweb  Jilver  ore  of  the  Spaniards. 

6.  In  a  cryftallizcd  form,  at  Kun/berg^  sind  at  Salnte  Maria 
in  Alfatia. 

7.  Superficial^  at  Salberg^  and  Lasfoejen. 

Mr,  Daubenton  reckons  eight  varieties  of  native  white  Jilver^ 
arifing  from  their  peculiar  forms",  but  he  reckons  jieparately 
'fome  of  the  above  forms.     The  Editor • 

[e]  The  Mmeralogical  Academy  at  Freyberg,  has  fomc  na» 
tl've  Jilver  in  coal;  this  is  fliewn  there  among  the  Koniberg 
^pieces.     Brunnich^ 

And  Lehman,  quoted  by  le  Camus  (Journ.  dePhyfique,  for 
March  1779,  p.  183),  fpcaks  alfo  of  a  i\m\\?^v Jilver  ore^  found 
in  a  nxine  of  peat-coal.    IIh  Editor. 

%  NatiTC 
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S  EC  T.     267.    (additional;* 

J^athe  Silver^   inixcd^   or  alloyed,  nvhh  cither 

metals^ 

i 

i 

Native  filveris  feldom  found  ipwrty  vi%^  hy 
itfelf  alone.  The  following  are  the  koown 
inftances  of  thefe  alloys : 

I.  Native  filver,  united  to  gold,  Bergman^ s 

Sciagraphia  §.  154.    That  which  is  found 

I- 1  -  -  ■  -  •    ■ ' '    ~- ' '    •    — — *—    •     ..    -  -    . 

Native  filver  is  foynd  in  various  forms,  as  already  mentioned, 
inhering  either  in  baro-felemtgy  lime-Jione^  feUnitey  quartz^ 
cberiy  Jlint^  ferpentiney  gmh^  agate ^  mica^  calcareous  fpar^ 
pyrites^  Jhijius^  chy^  &c. 

Alfo  in  feparate  maffcs  of  various  fizes  (feme  of  the  weight 
of  6^o  pounds)  in  or  near  the  veins  of  moft  metallic  fubftances, 
particularly  in  Peru^  and  frequently  in  various  parts  af  Europe; 
cither  of  a  vjhite^  brown^  or  yellowijh  colour. 

Sometimes  it  is  diifufed  through y^n^  and  ochre;  and  alio  in 
^rey  lime'ftone  in  the  Lower  Auiiria  \  and  in  a  greeni/h  clay 
liear  Schemnitz;  or  mixed  with  ochre,  clay,  and  catciforii 
nickel. 

It  is  feldom  found  pure,  being  generally  alloyed-with  eoppef^ 
and  fometimcs  with  a  fmall  proportion  oi gold,  iron,  or  regu» 
lus  oi  antimony;  ilnd  fometimes  with  about  5  per  cent,  oi 
arjenic. 

According  to  Henckel  and  other  Mineralogies,  filver,  in  the 
capillary  form,  and  in  thin  fcales,  is  produced  by  the  decoin«- 
pofition  of  the  red  filver  mine:  and  VVallerius  alFerts,  that  if 
iulphur  is  mixed  in  a  fipall  heat  with  filver,  this  lall  takes  a 
capillary  form. 

At  Kungsberg,  artd  at  Sainte^  Afarie-aux-mines,  in  Alface, 
filver  is  found  in  the  form  of  folitary  cubes;  and  o6toedrjtl 
lumps,  of  50  and  60  pounds  weight,  have  alfo  been  found  in 
the  laft  of  thefe  two  places.    M'.ngez. 

•f 
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of  this  fpecies  near  Konigjbergy  contains  fo 
much  gold,  as  to  acquire  a  yellow  colour 
from  it.  ,  Kirwan.  . 

2.  Mixed  with  copper.*  Berg.  Sc.  §  155. 

2-  United  to  gold  and  copper.     Berg.   Sc. 

§156.         .   ■ 

4.  Amalgamated  with  mercury,  found  in  the 
mines  of  Salberg;  as  J.  R.  Fofter  notes  to 
Brunnick  [^]-         , 

5.  United  to  iron.  Berg.  Sc.  §  157.  The 
iron  in  this  ore  feldom  exceeds  2  per  cent : 
but  oftner  it  hardly  amounts  to  -j^.-g.. 
Mongez. 

5.  United  to  lead,  fomefimes  In  fuch  quan- 
tities, as  to  be  worth  the  expences  at- 
tending the  feparation  [^]. 

6.  United 


[a]  Mr,  Rome  de  I'lfle,  fpeaks  of  a  native  amalgam  of 
filver  and  mercury,  now  in  the  French  king's  cabinet  at  Paris, 
which  was  foitnd  (at  Mujchel  Lands  berg  ^  in  the  Dutchy  of 
Diux-Ponts)  in  a  ferrugineous  matrix,  mixed  with  cinnabar. 
This  fpecimcn  is  of  a  cryflalline  hexagonal  form,  and  of  a 
large  fize.  See  his  CryflailogU^  Vol.  I.  p.  420.  See  alfo  the 
Scft.  187 .  of  this  Mineralogy,     ^he  Editor. 

r^]  Silver  is  always  contained  in  lead,  though  it  is  gene- 
rally in  fo  fmall  a  qnantity,  that  it  is  not  worth  th^  charges 
of  feparating  it.  Thus,  accurate  ElTayers  never  fail  of  trying 
the  lead  they  ufe  in  their  coppellations,  in  order  to  account 
for  the  rcfpedive  addition  arifing  from  it  to  the  neat  produce 
of  metal  that  remains  in  the  coppel.  In  ihe  reign  of  Edward 
the  Firft  of  England,  near  1600  pounds  weight  of  filver  wer* 
obtainedi  in  the  courfe  of  three  years,  from  a  mine  in  De* 
vonjhire^  which  hail  been  difcovered  towards  the  beginning  of 
his  reign,  vt7».  about  the  year  900.  The  lead  mines  in  Car* 
diganjhlre  have,  at  different  periods,  afforded  great  quanti- 
ties of  filver.     Sir  Hugh  Middleton  is  faid  to  have  cleared 

from 
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7.  United  to  arfenic.  Mn  Monnet  found  thia 
ore  among  thofe  from  Guadanal  canal  in 
Spain,  as  may  be  feen  in  the  fupplemfent  to 
the  Journal  de  phyjique^  for  1778,  page  50. 
The  mine  of  Sdmfon^  near  Andreaberg  in 
the  HartZj  furniflies  this  fpecies  of  filver; 
Mr.  Mongez  remarks,  very  properly,  that 
thefe  ores  muft  be  diftinguiflied  from 
thofe  in  which  the  arfenic  is  in  the  form 
of  an  acid ;  for  in  this  cafe,  they  are  pro- 
perly mineralized  by  it;  and  fueh  leem 
to  be  thofe  of  Sed*  170.  235.  and  248. 
of  the  Author*  (See  Seft.  275.)  Whilft 
there  muft  be  only  a  mixture  with  the  na- 
native  Jilver^  or  with  it's  calces,  if  the 
arfenic  be  in  it's  reguline  fornu 

8.  Native  filver  united  to  antimony.  Berg. 
Sc.  §  159-  This  ore  being  roafted,  gives 
out  fome  fmoke,  but  has  not  the  fmell^ 
fimilar  to  that  of  garlic,  which  arfenic 
gives  out  when  burned. 

ffdm  them  2000  pounds  in  a  nionth.  The  fame  ntiines  ytelded, 
about  the  yeai*  of  the  Rebellion  ( X  745}  eighty  ounces  of  fiiver  out 
of  every  ton  of  lead.  The  lead  ores/roiti  Brunghlll  zn^  SkekorH 
produced  alfo  a  confidefablef  quantity  of  Silver.  The  lead  only 
in  one  of  the  frhelting  houfes  at  JHolywell  in  Flintfhire,  pro- 
duced no  lefs  than  37521  ounces,  or  3126  |  potind«  of  filver, 
from  the  year  1754.10  1776,  and  from  1774  to  1776.  There  are 
fome  lead- ores  in  Great  Britain,  which,  though  very  poor  in' 
lead,  contain  between  3  arid  400  ounces  of  filver  in  a  ton  of 
lead;  but  it  is  not  to  be  expcded  that  the  Proprietors  ihould  be 
forward  in  declaring  it  to  the  world.  It  is  commonly  obfervcd^ 
that  the  pooreft  lead-ores  yield  the  moft  filver;  fo  that  a  large 
quantity  of  filver  is  probably  thrown  away  in  England,  from 
not  having*;  the  pooreft  fort  of  lead-ores  properly  aflayed.  7hi 
EditQfy  frsm  V^atfon's  EflTays,  FoL  the  *Ihird* 

N  n  9*  Joined 
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9.  Joined  to  the  regulus  of  arfenic  and  iron* 
Berg.  §  160.  This  ore  is  found  in  the 
mines  near  Freiberg^  where  it  is  called 
Whtte-filver  ore.     Monger. 

The  above  three  metallic  ingredients  are 
nearly  in  equal  proportions. 

All  the  fpecies  mentioned  in  this  Seftion 
have  metallic  properties  and  appearances :  the 
contaminating  matters  are  fometimes  extremely 
fmall ;  but  not  to  be  neglefted,  when  they  ex- 
ceed ^^  part  of  the  whole  mafs.  Bergman^  ibid. 

10.  Native  (ilver  mixed  w?th  the  alkaline 
lime-ftone  from  Annaberg,  defcribed  by 
Mr.  Jufti,     Brunnigh  [^"J. 

11.  Sandy  filver  ore,  without  any  metallic 
Ihining. 

II.  Silver 

•— 1— i— — — i      I  I  — ■—  I  I  I   ,     h  II  fc— — ^■»M»—  11  Mill  .         I     1       ■ 

[c]  Wallerius  has  formed  a  particular  clafs  of  ftony  filver 
ores,  which  he  diftingniflies  by  the  epithet  LupideOy  and  is  the 
397  fpecies  of  his  Mineralogical  S)Jfem :  under  this  head  he 
dcfcribes  the  following  varieties ; 

I.  The  calcareous  filver  ore  (argentum  alkaU  miner allfatumy 
which  feems   rather  an  ambiguous  denonnination)  fou^d 
at  Annabetg  in  Auftria. 
i.  The  fpathojfe^  or /parry  filver  ore,  which  is  cither  whtte^ 

variegated^  or  yeUowifl)^  found  at  Schimiiz  in  Hungary. 
3.  The^quartzous  white  ore,  iu  a  powdery  foi^m,  mixed  with 

fetrugincouB  Scoria,  found  in  Potofu  ^ 
4and  5.  The  dark^  and  the  variegated  qttartzous  filver  ores. 
Accordiiig  to  this  Author*s  defcription,  all  thefe  ores  con- 
tain native  Jilver^  without  any  material  difference,  betides  th» 
.    accidental  colour,  or  the  mixture  of  other  earths. 

It  was  alfo  for  the  fake  of  increafmg,  as  it  feems,  the  num- 

.    ber  of  thefe  ufelefsfubdivifions,  that  this  celebrated  Mineralo- 

^   gift  formed  his  Species  398,  containing  the  dark-Lrown^  and 

the  yellow  fandy  (ilver  ores ;  his  SpeCics  399  of  t\\^  j  cliaceous 

2  native 
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1 2.  Silver  ore  in  a  red- brown  fliiftus,  defcribed 
by  Lehman :  it  is  compofecj  of  argillaceous 

-  earth,  micaceous  heihatites,  falpbur,  cal* 
cerous  fpar,  fluor  mineralis,  lead  and  filver. 
It  contains  about  7  or  8  ounces  of  (ilver  on 
the  hundred  weight. 

13.  Soft  (ilver  ore.  It  is  found  among  the 
marles  and  argillaceous  earths^  and  is  of 
various  colours^  either  fingly  or  mixed. 
It  is  fomewhat  fimillar  to  thip  goofe  dung 

filver  ore :  and  is  found  at  Marienberg, 
Schemnitz,  Huelgoet,  in  Brittany,  &c. 
Mongez. 


SECT.    «68/    (169.) 

B.  Diffolved  and  minefalifed,  Argentum 

miner alijatum. 

1.  With  fulphur  alone,  Argentum  fulphure  mU 
neralifatum.  Glafs,  or  vitreous  filver  ore^ 
Minera   argenti    vitrea. 
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native  filver  ore;  his  Species  401,  containing  the  following 
foft  filver  ores;  viz.  i.  The  ochreous  (pr  margaceous),  varie- 
gated with  reJy  green,  and  yellow  fpots,.  which  is  properfy 
the  ore  that  will  be  defcribed  in  Sedion  282  :  2.  The  yellow: 
3.  The  clayi/b^  un6tuous  to  the  touch :  4  and  5.  Tht  foiid 
and  the  porous  margacepus  white  ore:  6.  The  argillaceous; 

^.and,  finally,  the  copperijh  ore,  of  a  greeriy  or  blue  colour;  and 
his  laft  article  of  Minera  argenti  figurata^  found  in  fom« 

,  ilatesj  which  he  had  already  deicribed  among  the  copper  ores* 
The  Editor," 

N  n  2  This 


»4i 
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This  is  dudlile  and  of  the  fame  colour  as 
lead;  but,  however,  becomes  black  very 
quickly  in  the  air  [a].     It  has,   therefore, 

[a]  This  kind  of  ore  is  found  either  in  large  lumps,  or  in- 
hering in  quartz,  g^pfum,  g^^^J^y  pyrites,  &c. 

It  is  of  a  lamellar,  granular,  or  capillary  form,  or  cryJlaU 
Uzed, 

Though  generally  of  a  lead  cdlour,  fometimes  it  is  grey  or 
ikici*  even  when  firdt  broken.      ' 

It's  lamina  are  not, only  ductile,  but  even  flexible,  and  mal- 
leable to  a  certain  degree ;  and  fo  foft,  that  they  may  be  cut 
with  a  knife.  •  * 

Its  fpeciiic  gravity  is  ::z  7,2000* 

100  parts  of  it  contain  from  72  to  77  of  filver ;  and  is  rarely 
contaminated  with  other  metal,  except  fome  fmall  portion  of  '^ 
iron. 

It  is  found  in  Hungary  near  Sbemnitz,  and  in  Saxony  near 
Freiberg,  particularly  in  the  famous  mine  oi  Himmelsjurji. 
Kirwan. 

This  ore  feems  to  be  nothing  elfe  but  native  filver,  pene- 
trated hyfulphur ;  for  on  being  expofed  to  a  flow  heat,  this 
lafl  flies  otf,  and  the  native  Silver  remains  in  filaments.  There 
are  nine  varieties  of  this  ore ; 

I.  Like  black-had^  or  plumbago,  this  is  the  mod  common 
of  al!. 

.  2.  Brown%  Bruckman  mentions  one  of  this  appearance, 
which  was  green  in  the  infide. 

3«  Yellow*  This  colour  is  owing  to  fome  arfenic  contained 
in  it,  which  forms  an  orpiment  with  the  fulphur, 

4.  Greenijh. 

5.  Blueijh.    This  is  friable,  like  fcoria  of  metals,  and  is 
called  at  Fryberg  Schlarckenerz,  ore  of  Scoria, 

6.  in  form  of  vegetations^ 

7.  Lamellated. 

8.  Cryjiallized  into  oAaedral,  or  hexaedral  prifms,  and  into 
decaedral  pyramids, 

9.  Superficial  \  viz.  covering  the  (tones,  or  maffes  of  other 
ores,     Mongez. 

But  Wallcrius,  by  fubdividing  fome  of  thefe  varieties,  ha$ 
added  two^  more  to  this  number*    Tihe  Editor. 

'^  undefervedly 
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undefervedly  got  the  name  of  G/afs^ore  • 
for  that  name  rather  belongs  to  the  miner  a 
argent i  cornea^  or  born^Jiher  ore^  if  indeed 
any  filver-ore  can  be  confidered  as  glajfy. 
It  is  found  in  the  fame  manner  as  native 
gold,  viz, 

1.  In  crufts,  plates,^  or  leaves. 

2.  In  the  form  of 

a.  Snaggs,  and  of 

b.  .Criftalline  figures. 

It  is  generally  either  of  a  lamellar  or  a 
grained  texture,  and  is  found  in  Kongfberg  and^ 
in  the  Saxori  mines,.  [^]. 

The  gkfs^Jilver  ore  is  the  richeft  of  all  fil* 
ver-ores;  fince  t!ie  fulphur,  which  is  united 
with  the  iilver  in  this  ore,  makes  out  but  a 
very  fmall  quantity  of  its  weight  \c\. 


[3]  The  Hungarian  glafs  ftlvtr-tfres  arc  wnv  fcarce ;  ibnae 
are  now  and  then  found  in  the  wind-fhafts,  which  are  rery 
frequently  covered  with  a  thin  membinine,  or  rather  crufi,  of 
the  colour  of  pyritcft.     Brun^ 

[c]  It  contains  about  180  marks  of  filyer  in  the  hundred  * 
weight.  The  medium  between  the  glafs  ore  and  the  nd 
gUdcr-ore^  is  called  Rofcb'^Geweecbs  in  liungary,  and  brittle  ' 
glafi-ore  in  Saxony.  It  is  of  a  bilack  co|lour,  audy  when 
pounded,  gives  a  black  powder.  In  the  xnines  of  Himmcls* 
furjie  near  Freiberg,  it  is  faid  to  have  held  140  nnarks,  but 
thefe  pieces  are  very  fcarce  at  prefent.  It  fometimes  ihoots 
into  dendritical  figures,  between  the  cubic  lead-ore,  at  a 
mine  called  The  Oid  Qr^cn  BranQh  near  Freiberg.    Bruwiicb. 


N  |>  3  SECT. 
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S  fi  C  t.     269.  •  (Addition4r) 

\ 

Arfenico-martial  filver  ore,  IVei/i  ett% 

in  Gefili.'  ' 

This  ore  contain  s^/7;^r  and  iron  mineralized 
by  arfentc  :  this  laft  is  in  a  larger  prdpdrtion 
than  the  irM,  This  is  the  Pyrites  n^rgenieus  of 
Henckek   , 

1.  It  is  a  hard  fubftance,  of  a  white  fliining 
appearance,  and  of  a  compaft,  lamellar,  or 
fibroi>s  texture.    . 

Th^  brightefthas  lefs  filver,  this  only  gives 
6  or  8  ounces  per  quintal  t  and  the  richeft  gives 
about  ten  per  centum.    It  contciins  no  fulphur. 

It  is  found  in  Saxony^  the  Harlz^  at  Gua-^ 
danal'Canal^  &c.  Kirwati,  Spec.  7. 

2.  Of  a  yellowifli-white  colour,  and  of  a 
ftriated  ftru6ture,  refembling  bijmuth^  but 
much  harder. 

It  melts  very  eaiily  ;  and,  if  kept  in  fufion, 
it  lofes  it's  arfenic,  and  the  filver  remains  al- 
moft  intirely.pure,  as  it  contains  hut  vtxy  little 
iron. 

It  produces  about  60  per  cent,  of  filver. 

It  is  lound  near  GuadanaWcanal  m  Spain. 
Kirwan^  Spec.  3. 

3.  Near  the  fame  place  is  found  alfo  another 
ore  of  the  fame  kind  ;  but  the  quantity  of 
the  ftrfeniq  iu  it  is  fo  great,  that  it  would 

fcarcely 
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fcarcely  deferve  to  be  called  a  Jilver  ore^  if 

the  arfenic  were  not  eaiily  diflipated. 

It  is  very  foft,  and  eafily  cut;  and,  when  cut, 
has  a  brilliant  metallic  appearance.  It  confifls 
of  conchoidal  laminae. 

.    The  quintal  contains  only  from  4  to  6  ounces 
of  fjlver;  but 

It  is  eafily  reduced  by  evaporating  the  arfenic 
by  fire,  which  then  leaves  the  Jiher  flightly 
contaminated  with  iron*     Kirwan,  fpec.  4. 


SECT,    270.    (170.) 

Red  or  Ruby  Jilver  are.     Rothgulden  in  Germ. 

2.  With  fulphur   and  arfenic,    Argentwn  ful-^ 
phure  et  arfenico  miner  alifatum.     Miner  a  ar^  , 
genti  rubra  J  The  red  or  ruby-like  filver  ore. 
The  RotAguUen  of  the  Germans  [al. 

The 


[a'\  This  is  a  heavy,  fhining  fubftance,  either  tranfparent  o^ 
opake ;  moflly  of  a  crimjon  or  redd'ijh  colour,  though  fome* 
tiroes  it  is  grey  or  blackljh. 

It  is  found  cither  ia  fhapelcfs  maffes ;  or  cryftallized,  in  py- 
ramids or  polygons ;  or  dendritical,  or  plated,  or  with  radiated 
incrudations. 

Its  matrixes  arc  either  the  quartz,  flint,  fpar,  pyrites, 
fparry  iron-ore,  lead-ore,  cobalt  ore,  jafper,  baro-felenite, 
gneils,  &c» . 

When  radiated,  or  ftriated,  it  is  called  Rothgulden  bluth. 

It  not  only  cracks  in  the  fire,  bat  detonates  with  nitre. 

Its  ^ccific  gravity  is  from  5,400  to  5,684, 

N  n  4  According 


552  PERFECT    METALS,  Scft.  270. 

The  colour  of  this  ore  varies  as  the  propor- 
tion of  each  of  thefe  ingredients  varies  in  the 
mixture ;  vi^.  from  dark  grey  'to  deep  red ; 
but  when  it  is  rubbed  or  pounded,  it  always 
gives  a  red  colour,  When  put  in  the  fire,  it 
crackles  and  breaks ;  and  when  the  crackling 
ceafes,  it  melts  eafily,  the  arfenic  at  the  fame 
tirpe  ej^haling  in  fmoke,  [^]. 

a.  Grey  arlenical  filver  ore ;  which  is  either, 
!•  Plated,  crufted,  or  leaved,   aiid, 
7.  Solid. 

i.  The  red  arfenical  (ilver  ore, 
I.  Plated,  crufted,  or  leaved. 
a.  Solid  or  fcaly,  and 
3.  Cryftallifed  [c], 

In 


■n" 


According  to  Bergman,  it  contains  in  the  hundred^  60,  and 
fometimes  70  of  filver,  27  of  arfenic,  and  13  of  fulphur. 

The  darkell  coloured  (ires  of  this  kind  are  the  richeil  j  and 
thefe  often  contain  fome  little  iron*  The  yeliowefl  are  the 
pooreft. 

But  the  mod  yellow  do  not  belong  to  this  fpecies,  being, 
in  fa6t,  an  orpigmentj  containing  6  or  7  per  cent,  of  filver, 
Kir  wan ^  Sp.  5. 

This  laft  kind  is  callefl  Rojl-cler  by  the  Spai^iards.  It 
comes  chiefly  from  Pit  of:  in  America.     Mofigez, 

[b]  Red  g|lder-ore,  if  very  wpll  poupded,  pr  ground,  turns 
of  a  darJt  colour :  cinnabar,  under  the  fame  circumflances,  be. 
comes  of  a  bi^ight  red:  and  orpiment  grows  yillew.  But  their 
cryftalline  appearance  can  eafily  be  mift^kcn.     J,  R,  Fofter* 

[f]  Walferius  mentions  thp  fix  following  varieties  of  this 
notal^lc  ore,  in  his  Species  388;  viz.  i.  The  rid  opakc,  like 
cinnabar  from  Andreasberg  in  thcHartz,  and  from  Salbergin 
Wcftmannia:  2.  The  W««}^  ffompreiberg  and  Annaberg:  3, 
Tb^  ^r^jf  from  Freiberg  and  Andfcasberg :  4.  The  red  tranf* 

parent 
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In  this  laft  form  it  fhews  the  moft  Beautiful 
red  colour,  and  is  often  femi-tran{parent.  It 
contains  about  fixty  per  cent  of  filver ;  and  is 
found  in  th^  greateft  quantity  at  Aqdreafberg 
in  the  Hartz[^/], 


SECT.     271.    <partofSea:,  171.) 

Mineralized  by  fulphur,  little  grfeuiq,  and  iron,, 
Schwartz  ertz^  Schwartz  gulden^  Silber  mulm^ 
in  Germ. 

It  is  a  friable,  ivithered,  decayed  ore. 

a.  Of  a  black  or  footy  colour,  and  is  therefore 
called  by  the  Gernjaus  Silberjcbwart%^  or  Ruf« 
figtes-ert^s  \a\ 

SEC  T., 


parent  amorphous^  of  the  garnet  colour,  from  Potqfi  and 
loachimflah  5,  The  red  tranfparcnt,  cryftallized  into  prifma- 
tic  dccaedres,  or  dodecacdres,  from  flungary,  Alface^  and  th^ 
Duchy  of  Deuxponts :  6.  The  only  fupeficlalfy  red  ore,  from 
Salberg,  and  Ehrenfrifdinchjdorf^    The  Editor. 

[^]  The  places  where  this  ore  appears  veiy  frequently,  arc 
Cremnitx  in  Hungary^  Joachimjihal  in  Bdhtmla^  and  tjic 
Jndreas  mountain  on  the  Hartz;  and  each  of  thefe  can  be 
dillinguiflicd  by  the  different  cryftallizations.  A  peculiar 
variety  has  been  found  near  Ehrrnfriederf^orf^  in  a  filver-vein, 
where  it  croiTefi  the  tin-veins  at  Sauberg.  Some  of  them  lofe 
their  tranfparency,  efpecially  in  damp  places.     Brunnich. 

[a"]  This  ore  was  fuppofed,  by  the  noble  Author,  to  con- 

tain  a  good  portion  of  copper,  to  which  the  black  or  brown 

colour  w^s  attrit>uted.     But  later  analyfis  of  this  fubftance^ 

have  lliewn  that  there  is  no  copper  at  all,  as  Mr.  Kirwan  atV 

4  V  ferj* 
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Silver  mineralized  By  arfenic  and  fulphur,  wi'/A 

fopper  tf«<^  iron. 

J,  With  fulphurated  arfenic  and  copper,  Ar- 
gent  urn  ar/enica  &  cuprofulpburato  mirier alifatum. 


ferts  in  his  Species  6,  of  which  the  following  is  the  extra6l. 
This  ore  is  cither,  i.  of  a  falid  or  h^'ittle  confiftencc  (which 
diiiingujfi^*  M  ^rom  tliQ  vii/i^uS'pre)  and  of  a  glaj/y  appearance 
id  its  fraiaurc. 

"Of '2,*of  ^  lot/iT  t€Xtilre^  ^nd  ftotyy  or  ^jfefj^  black  colour. 

It  is  like  roofs,  or  thin  leaves,  lying  on  the  furface  of  other 
fiivcr  ores,  or  <rf  thofe  of  lead  and  cobaJy  or  in  clays ^  ponderous 
Jpar^  gfieifs^  &c.  . 

This  rall'c'oSratns'aboBt  2*5  per  cent,  of  filver. 

And  the  fprmc'r  contains  at  mod  toper  cent,  of  filver. 
.  They  arc  found  in  Dauphlne^  Hungary,  and  Saxony. 

VAallerius,  in  his  Sp,  590,  mentions  the  following  varieties 
of  this,  ore;  vl%.  i.  The  Jpong'ous  from  Siberia;  and  from 
f  rciberg,  which  laft  prpduces  50  per  cent,  of  filver. 

z*  That  in  the  pewdry  form,  is  very  rich  in  filver. 

5.  iThe  lamellatedy  o£  a  black  colour,  at  Johaci  Gcorgeoftadt,, 
Freiberg. 

4.  That  in  a  branched  and  d^ntritUal  form,  found  in  Lor- 
fiiine;  and 

..ji  Th.^  fupe^ficialy.oi  a  black  colour,  found  at  Freiberg. 
7he  Editor^ 

tQ  Hungary  this  has  the  name  ofjiher  muint ;  it  has  been 
found  at  Wendifh  Leuten,  near  Shemnitz,  in  Hungaiy,  and 
contains  &lb.  |  per  cetit^  of  a  filver  containing  ibme  gold. 
Htwrnich^  .      .  :      * 

Minera 
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Minera  argenti  alba^   the   Weijfgulden  cf   the 
Germans  [tf]. 

This,  m  its  folid  form,  is  of  a  light  grey 
colour,  and  of  a  (kill  and  ftcel^grained  tex- 
ture. The  more  copper  it  contains,  the  dar* 
ker  is  the  colour.  It  oft^en  holds  feven  pounds 
of  filver  per  cent  \t>\. 

N.  B.  The  Schwartz  Jiher-ore  of  the  lajt 
Sedtlon  was  infer  ted  by  the  Noble  Autbot 
in  this  place.     The  Editor.       ^ 

Its  texture  is  folid,  of  a  light  grey  coloufi^ 
and  is  that  fort  properly  called  fVeiygulden. 
.  It  is  found  at  St.  Mary  among  the  mines  11% 
Alfatia,  in  the  Saxon  mines,  and  at  St.  Andreafr 
berg  in  the  Ktartz  [^j. 


«i  jn      I     !!■  m*' 


[^]  Ml".  Kirwan  fays  (Sp«S.),  that  \\Mt  tVtiJfguUen  ertxyXxt 
IfeiJJgulden  ore,  is  a  hearty,  foft,  opake  fubftancc,  fitA 
grained,  or  fcaly,  bright  and  Ihinifig  in  its  fradlures,  of  & 
whiti/hy  fteely^  or  lead-colour  ;  fometimes  cryftallized  in  a  py- 
ramidical  or  cylindrical  forms ;  but  often  in  amorphous  grain*^ 
or  refcmbling  mofs,  or  in  the  form  of  thin  lamince  incruftatiog 
other  bodies,  found  in  quartz,  fpar,  ftcllftcin,  pyrites.,  .blei^d, 
lead-ore,  cobalt-ore,  fparry  iron-ore,  fluorsi  &c. 

It  is  very  fiilible. 

Its  fpecific  gravity  is  from  J  to  593cx>. 

Its  proportion  of  filver  from  10  to  30  per  ee^t. 

It  is  found,  though  not  commonly,  in  s^axdny^  Hungary^  tha 
HartZy  and  St.  Marie  ausi  Mines  * 

[b]  This  produd  of  the  Weiflgulden,  being  fo  confiderably 
lefs  than  what  Mr.  Kirwan  mentions  in  the  lad:  note,  juftifiei 
the  errata,  pointed  out  in  Dr.  Lewis's  copy,  in  which  it% 
marksy  of  8  ounces  each,  are  put  inftcad  of  the  fevtn  psuttdi 
of  filver  per  cent,  as  mentioned  in  the  text.     Tf^e  Editor. 

[f]  I  have  found  cryftallized  white  gilder-ore  at  Claujlhal 
in  the  Hartz^  and  in  Tranfyhaniai  the  lafl  holds  above  thirteen 
marks  of  filver,  coataming  fomie  gold.    Brunnich. 

S  EC  T, 


t 
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SECT.    273.   (,72). 

4*  With  fulphurated  arfenic  and  iron,  Argen- 
turn  ferro  et  arfenico  fulphurato  miner altfatum. 
The  Weifertz^  or  wbite-Jilver  ore  of  the 
Geroians. 

This  is  an  arfenical  pyrites,  which  contains 
lilver ;  it  occurs  in  the  Saxon-mines,  and  fo 
exaflily  refembles  thp  common  arfenical-pyrites, 
as  not  to  be  diftingulihed  from  it  by  fight 
alone  ;  or  without  other  means. 

The  filver  it  contains,  may  perhaps  confift 
of  very  fubtile  capillary  filver  \a\  mixed  in  it. 

[a']  Though  our  Author  fufpe6ks  that-  the  filver  in  this  ore 
may  arife  from  fubtile  capillary  filver  mixed  in  it,  y^t  it  has 
not  all  the  appearance  of  it.  It  is  very  fcarce,  and  found 
with  tfiifpickel  and  plumofe  Jilyer-ore^  at  Braunjdorf  nc^r  Fret' 

berg. 

'  There  is  likewife  a  brown  mulm^  refembling  rags,  between 
and  upon  the  cubic  lead-ore,  found  at  the  Do*  othcU'^mine^  in 
Clouftbal:  this  contained  a  great  quantity  of  filver,  but  has 
not  yet  been  tried  for  any  thing  elfe.     Brunnlch. 

This  ore  has  a  folid  and  hard  confidence,  is  granulated, 
and  its  colour  is  whitifh  and  fliining;  W  flrikes  fire  with  the 
Heel,  and  difcUfes  then  that  the  arfenic  enters  into  its  mafs, 
by  a  kind  of  garlic  fmell ;  fometin^es  it  contains  native  filver^ 
and  this  fometimes  is  mineralized. 

It  is  found  not  only  in  Clauflhal,  but  at  Andreasberg, 
Braunfdorf,  and  Allemont,  in  Dauphine.     Mongez. 

J<J.  £•  This  ore  is  very  different  from  that  of  Sed.  269.  iti 
which,  according  to  Mqnnet,  quotec^  by  Kirwap,  no  fi^lphur 
is  contained.     7bt  Editor^ 

However^ 
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However,  I  have  not  had  an  opportunity  to 
examine  this  circumfiance* 


SECT.    274.    (175.) 

5.  With  fulphurated  antimony,  Argentunt  an^ 
timonio  Julpburato  mineralifatum. 

a.  Of  a  dark-grey,    and  fbmewhat  broWnifi 
colour. 

The  Leber  eriz  of  the  Germans;  from  BraunJ^ 
dorfm  Saxony. 

b.  Of  a  blackifli  blue  colour. 

I  *  In  form  of  capillary  crjftals,  Mtnera  argenti 
antimonialis  capillaris.    The  Federertz  of  the 

Genri^inSy  or  plumofejtlver  ore  [b]. 

It  is  found  in  Saxony,  and  contains  only  two 

or  four  ouncejS  of  filver  per  cent. 

S  E  C  T. 


"m. 


[fi]  There  is  a  brown-fiher-ore^  called  Leber  crtz  alfo,  by 
the  Germans,  which  contains  arfenic^  and  rtgulus  of  antimony* 

The  colour  of  this  ore  is  of  a  reddiih  brown,  fometimes 
dark  grey.  It  is  found  alfo  cryftallized  into  pyramids:  but 
for  the  mofl  part  it  is  amorphous* 

When  fc raped  it  appears  red. 

It  contains  from  i  to  j  ptr  ant.  of  filver. 

The  greatefl  part  of  this .  ore  is  copper,  and  the  next  v^ 
prpportiou  is  arfenic.    Kirwan^  Sp,  lo.  ' 

The  copper  in  this  ore  amounts  to  34  in  the  hundred*  It 
is  found  at  Dal.  Berg,  Saag^  170.  in  Traniylvania,  and 
lately  at  Altheire  in  Grenada  of  Spain.  This  was  of  a  hard 
folid  conditence,  and  of  a  greylfh  blue.     MongeZm 

[^]  Sometimes  it  contains  a  mark,  /.  e.  half  a  pound  of 
filver  per  centufn.  It  is  likewife  found  fometimes  to  contain 
a  very  trifle  of  filver  only.     BrtmnUh. 

There 
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§  E  C  T.    275;     (Additional.) 

^htfy  'with  iron^  arfefilc^  and  cobalt ^  mnerd-^ 

lifed  byjulphur. 

This  ore  looks  like  the  Weijfgulden^  (Se<3:^ 
272),  excepting  that  the  cobalt,  by  its  deeom- 
W>fition,  gives  it  a  rofy  appearance.  There  are 
two  varieties  of  this  ore ;  one  of  a  dull^  tar- 
iiiihed  furface,  and  of  a  ferrugineous  look. 

"The  other  variety  has  a  (hining  appearance^ 
Jike  the  frafture  of  the  filver-grey  ore  of  the 
prcceeding  Se£t.  274. 

/This  ore  produces  fome  times  10  per  cent,  of 

filver.    It  is  to  this  fpecies  of  ores,  that  the 

^^Iver  goofe-dung  ore  belongs.  Berg,  and  Mo?igez. 

"■■    it  is  diftirigutibed  by  the  rofe-coloured  par* 

Hticlfcs  of  cobalt,  difpc^rfed  through  a  dark  brown^ 

hlackijh^  or  grey^    and  fometimes  Jloinmg  folid 

toafs* 

It  is  found  in  Saxony^  and  at  Allemont  iii 
Dauphini. 


m* 


There  is  another  ore  called  X^^^r^r/z,  in  Gerniauy,  which 
tofitains  ^ry/«rc  beficies  the  fulphur  \  and  the  antimony  is  in 
;  -8  reguline  ftate^     This  ore,  in  point  of  colour,  varies  from  a 
^^4mU  white  to  greyy  aa  k  b  ue^  b  own^  or  black. 

It  is  found  in  a  capillary  form,  or  like  wool,  fometimes 
•  '  ioofe,  at  another  time  attached.     Its  filaments  are  rigid  rfnd 
.    Iliflejtible,  . The  whittir  it  is,  the  richer;  but  it  feldoq:!  con- 
tains one  per  cent*  of  filver;     Kirwen^  Sp,  ij^ 

It 
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It  contains  about  40  or  50  per  ctnti  oF  filvcr,  . 
and  very  little  cobalt.     The  arfenic  is '  in  an 
acid  ftate,    and  united  to  the  cobalt.      Kir^ 
want  Sp.  12. 


SECT.     276.     (174.) 

6.  With    fiilphuratcd  copper   and   antIrhony> 
Argentum  cupro  &  antimonio  fulphurato  mi^ 
neratifatum.     The  Dal  FahUertz  [a]. 
This  refembles,   both  in  -colour  and  tex- 
ture, the  dark-coloured  ^<?^«A/(?//,  or  Falertz. 
When  Tubbedj  it  gives  a  red  powder. 

a.  Solid. 

b.  Criftallifed,  is  found  in  the  parUk  of 
jiminskog^  in  the  province  of  Dal ;  and 
at*  that  place  has  been  for  feveral  yeays 
melted   by   a    method  invented  for    the 

[a]  There  is  another  like  the  abovc»  nodet  the  fame  uame^ 
X^hich  contains'  arfenic,  belides  the  orher  component  parts. 

This  is  a  hard  grey,  or  dark  grey  ore,  more  or  lefs  bril- 
liant ;  fometimes  cryftallized,  but  moftly  amorphous,  Ih  fa6t 
it  is  the  grey-coppn-  ore  (of  which  in  its  place)  impregnated 
with  filver,  which  it  contains  from  i  to  12  per  c^«r.  and  from 
!  2  to  24  of  copper,  the  remainder  being  fuiphUr  and  arfenic^ 
with  a  little  iron.  The  richer  it  is  in  copper,  the  poorer  it  li 
in  filver,  afnd  reciprocally. 

Mr.  Monnet  remarks,  that  wherever  copper  is  united  t6 
•  ariienic,  filver  is  alfo  found. 
; .    .  This  is  the  commoneft  of  all  the  filver  ores.    Kirwan. 

Another  variety  of  this  ore  has  been  found  at  SchinttZy 
J  .If hich- contains  fome  gold,  befides  the  filver.    The  grey-filver 
ore  is  fometimes  black,  and  is  dalled  Schitarlz  guldenertz^  by 
the  Germans,  and  Negrillo  by  the  Spaniards.     Afongf,z4 

different 


56o  3PERFECT    METALS.  Sed.  277. 

difFercnt  mixture  of  the  ores  ;  which  pro- 
cefs  muft  be  very  troublefome  to  tbofc 
who  are  not  peifedly  well  verfed  in  me- 
tallurgy. 
It  contains  thirteen  ounces  of  filver,  and 
twenty- four  per  cent*  of  copper. 

sect:  277.  (175.) 

7.  With  fulphurated  zink,  Argentum  zinea  fuU 
pburato  mtneralifatum.  The  Pecbblende  of  the 
Germans. 

This  is  a  zink-ore,  mock-lead,  or  blende, 
which  contains  lilver,  and  is  found  among  rich 
filvef  aiid  gold  ores  }  for  inftatice^  in  the  Hun- 
garian and  Saxon  mines. 
a.  Of  a  metallic  changeable  colour* 

1.  Solid,  and  with  fine  fcales. 

2.  In  form  of  balls.  ThtKugeUrtz^  ot  Ball-ore. 
It  islfound  at  Shemnitz^  and  contains  alfo  gold. 
Its  yield  of  filver  is  twenty-four  ounces  per 
c^nt.  and  thirty  per  cent*  of  zink  [a\. 

b.  Black  mock- lead ^  or  blende^  found  in  Saxony. 
This  is  alfo  found, 

1.  Solid,  and  in  fine  fcales ; 

2.  And  in  form  of  balls* 


[a]  At  prefent  they  Icnovv  nothing  of  the  globular  blend^ 
and  globular-ore  there.  In  Bbheniia,  near  Joachimjihalj  there 
;8  a  black  "blind,  which  is  very  heavy,  and  whofe  furfacc  ii 
elevated,  like  lLO\r\f:i  kinds  of  hiimatitesy  but  they  have  not  b&a 
ajlc  to  get  any  lilvcr  out  of  ir,     Brunmch. 

SECT. 


^ 
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SECT.  ,178.    (176.)    - 

8.  With  fulphurated  lead.  Potters  ore.    Ga^ 
Una.    Bleyglanz,  Germ.   (See  Sett.  \%%.  of 
the  Author.)  \a\. 

9.  With  fulphurated  le^d  and  antimony^ 
called  Striperz.  (See  Se5i.  190.  of  the  Au-^ 
thorj. 

10.  With  fulphurated  iroil^  ar gent  urn  f err 0 
fulphurato    miner  alt f at  um.       Silberhaltiger'^ 
kies^  marcafite  holding  (ilvei:  [b"]. 

At  Kongsbergj  in  Norway,  it  is  faid,  a  liver^ 
coloured  marcajtte  is  often  found,  particularly  at 
a  mine  called  FrauleinChi/h'ana,  &c.  This  mar- 
cafite contains  of  filver,   from  three  to  three 

ounces  and  a  half  per  cent.  [c]. 

■  ■    ■         ■  I    I     I  I  ■« ■ ,     ■ ,  ■        I ■  ■  I     «» 

[tf]  This  ore  is  called  alfo  Pyriious  Silver.  It  is  of  a 
brown,  colour.  It  produces  a  very  fmall  portion  of  lilver: 
and  it  is  found  at  Kungsberg  in  Norway.    Jl^Jongesc^  §  164.  A^ 

[b]  This  ore  produces  half  an  oUnce  of  filver  per  cent. 
There  are  great  varieties  of  this  ore,  and  many  produce  si 
tonfiderably  larger  quantity  of  filver.     Berg*  and  Mengez. 

ff]  The  Hungarian  gilf;,  which  contains  gold  atid  filver, 
ivili  doubtlefs  be  found  to  contain  feme  iron,  though  its  con- 
ftitucnt  parts  are  not  yet  fufficiently  examined. 

i  I.  With  fulphurated  arid  arienical  cobalt.  Jrgentt^m  cohalto 
fulphurato  tsf  arfenicato  mlnctalifatum.  Is  found  at  Morgen^ 
Jiern  near  Freyberg  arid  Jnnaberg,  Sometimes  there  are 
dendrites  in  the  ftone.  Thefe  kinds  generally  wither  in  the 
air,  and  lofe  the  filver  they  contain.  In  water  they  keep  very 
Well*  -  Brunnich. 

O  o  SECT. 
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SECT.    279.     (Additional.) 

Silver  mirjeralized  by  Sulphur^  with  Regu/us  of 

Antimony  and  Barytes. 

The  Butter-milk  Ore* 

This  is  found  in  the  form  of  thin  particles, 
on  granular  Spar.     Kir  warty  Sp.  13. 

Perhaps  is  the  fapie  defer ibed  by  Wallerius, 
p.  346.  of  his  fecond  volume,  by  the  words 
lutofay  obfcurUy  pinguis.  He  fays,  that  this  ore 
is  foft  like  mud^  and  feels  like  butter  ^^  and  fuf- 
pefts  to  be  produced  from  other  (iiver-ores, 
which  are  waflied  away  by  the  running  waters. 
Bomare  adds,  that  the  miners  look  upon  it  as  a 
certain  fign  of  being  arrived  in  the  vicinity  of 
the  rich  ore;  but  fome  others  are  fingularly 
perfuaded,  that  it  is  a  green  or  unripened  filver- 
ore,  which  will  foon  become  a  perfed  ore,  &c. 
The  Editor. 

SECT     280.    (Additional.) 
Combujlible  Silver-ore. 

This  is  a  black  and  brittle  fubftance,  and 
leaves  about  6  per  cent,  of  filver  in  its  aflies. 
It  is  in  fad  a  coal^  in  which  filver  is  found. 
Kirwanj  Sp.  1 4.  Lehmann  fpeaks  alfo  of  filver 
found  in  coal-matrices.      Journ.  de  Phyfi.  for 

March  177P,  p.  183.  ^^^^ 

SECT. 
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SECT.    281.    (177.) 

TAe '  Horn^Jtlver-ore^ 

12.  With  the  acid  of  common  Talt,  srgen^ 

turn  acido  falls  folutum  et  miner alifatunu 

Minera  argenti  cornea.      Hornertz,    or 

Horn-Jilver-ore  \a\ 

This  is  the  fcarceft  filver  ore ;    it  is  of  a 

white  or  pearl  colour,  changeable,  or  varying 

on 


[<?]  It  is  fometimes  found  in  fnowy  cubic  eryftals,  of 
which  the  academy  at  Freyberg  have  a  fine  fpecimen. 
In  1747,  were  found  many  pieces  of  it  at  Ober^Schona* 
Brunnich. 

This  fcarce  and  valuable  ore  is  either  of  a  whiu^  ff^^% 
pearly^  or  yellow,  green ,  brown,  purple,  and  black  colour. 
Its  pHncip^l  icharadter  is  its  change  into  a  violaceaus  browni(h 
colour,  when  expofed  to  the  SUn's  beams,  as  it  happens  alfo 
to  the  artificial  hom-filver. 

It  is  frequently  cryftallized  in  a  ciibic  form; -fometimes  it 
refembles  an  earth,  eafily  iFufible  without  fmoke:  the  black 
fort  is  friable,  and  eafily  pulverifed ;  but  the  other  fort  is  in 
foihe  degree  malleable,  may  be  ciit  with  a  knife,  and  takes  a 
fort  of  polifh  when  rubbed. 

The  iJitreous'Ore^  which  is  fdmetimes  mixed  with  the 
black -hbrn-'Jilver^  is  foliible  in  nitrous  acidc  ahd  may,  by  that 
means,  be  feparated,  the  faline  only  being  infoluble  in  that 
tcid. 

When  the  horn-filver  is  piire  from  iron,  it  contains  70  per 
cent,  of  filver  at  Icafl;  b^  thefc  ores  moftly  contain  fomc 
portion  of  iron,  of  which  fome  is  even  united  to  the  marine 
acid,  acc<H'ditig  to  Monnet. 

This  ore  is  found  in  Btbemia^  St.  Marie  aux  Mines ^ 
Siberia^  ^lltmont  in  Dauphine^  Jchan  Georgenjladt  in  Saxony f 
Guadal'Cattal  in  Spain^  dnd  in  Peru. 

O  o  J  It 
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on  the  furface,  femi-tranfparent,  and  foraewhat 
duftile,  both  when  crude,  and  when  melted. 
It  cannot  be  decompofed  without  fome  admix- 
ture of  fuch  fubftances,  as  attract  the  acid  of 
the  fea-falt.  It  is  found  in  very  thin  worked  or 
wrought  leaves  or  crufts,  at  Johan  Georgenjiadty 
in  Saxony. 


S  E  C  T.    282.     (Additional.) 

Silver  Gooje-dung  ore. 

This  is  of  a  greenifli  colour,  mixed  with 
yellow  and  red.  It  is  faid  to  contain  about 
6  fer  cent,  of  filver.     Some  think  it  a  mixture 


It  was  firft  elTayed  by  Mr.  P.  Woulfe.    Phil.  Tranfa^l.  for 
1776,  and  afterwards,  though  lefs  exactly,  by  Mr,  Monnet, 

Mr.  Woulfe  was  the  firfl  who  dif cove  red  in  this  ore  the  pre- 
fence  of  the  vitriolic  acid. 

ProfeiTor  Bergman,    in  his  Seiagraphia^   §  162.  nnentiont 

another  kind  of  horn-lilver,  mineralized  by  the  vitriolic  and 

muriatic  acids,  and  fulphur.     He  doubts  whether  this  be  ft 

ilifferent  fpccies  of  ore,  fince  the  fulphur  and  the  fait  fcarcely 

admit  of  any  other  than  a  mechanical  union*     But  (ince  iron 

is  often  found,  though  in  a  fmall  qMantity,  in  thefe  ores,  it 

jnay  form  a  marcalitical  mixture  therewith.     Mr.  Monger 

aiTerts,  that  iron  is  certainly  contained  in  the  horn-Jilver  ore 

that  is  found  in  Saxony,  which  is  the  impurefl  of  the  kind. 

But  Wallerius,  in  his  ufual  way,  contents  himfelf  with  diftin- 

guilhing,  by  the  external  appearances  of  colour,  the  three 

following  varieties ;    viz*   the  whitijh  horn-filver,  found  in 

Zellerfeldty  and  in  Guadalcanal \  the  yellcwifi-br^wnj  which 

rcfcmblcs  colophony;  and  the  purple-green  found  at  Georgenjiadt 

in  Saxony.    Tbi  Editor  from  Kirwan,  Bergman^  Mongez,  &c; 

of 
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cf  red  filver  ore,  iand  calx  of  Nickel.    Kirwan^ 
Sp.  16. 

Every  one  may  eafily  obferve,  that  Wallerlus, 
Bomarie,  Rome  de  Tlfle,  and  other  mineralogifts, 
have  given  various  names  to  fome  Jilver  orei^ 
whofe  contents  are  not  quite  different  from 
one  another ;  fo  that  it  feems  rather  probable 
they  have  been  led  by  a  whim  of  nomenclature 
from  which  no  ufeful  information  can  be  ga- 
thered by  their  perufal.     ^he  Editor. 


SECT.    283.     (Additional.) 

Foliaceous  Silver  ore.  Silberartiges^  Bergzunden 

Blatter  ere%.     in  German. 

Its  colour  is  mortdore.  Some  think  it  to  be 
a  native  Jiher  ore ;  others  take  it  to  be  a  mix- 
ture oi  galena^  ochre ^  and  Jiher. 

This  ore  is  found  fometimes  in  the  Moun- 
tain-cork (Sed.  69),  and  is  fo  light,  that 
it  may  fwim  on  water.  It  contains  but  one 
ounce  of  iilver  per  quintal^    Kirivan,  Sp.  1 7. 


SECT.    284.     (178.) 

Obfervations  on  the  Silver*  or es^ 

Silver  may,  perhaps,  be  found  mineralifed 
in  the  like  manner  with  other  metals  than 
thefe   here  enumerated,    fuch  as  with   cobalt 

003  and 
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and  bifinuth;  but  having  no  pertain  know-? 
ledge  of  fuch  mineralizations,  I  omit' them 
here[^^^.  It  would  be  worth  examination,  if 
in  thoi^  mine  countries  where  gold  and  filver 
are  found  in  quantity,  other  ores  do  not  con- 
tain a  little  of  thofe  nietals,  more  efjpecially 
when  the  particles  of  filver  and  gold  have 
not  been  able  to  extricate  themfelves  from  the 
ofl]jer  minerals,  and  lie  feparate  from  them  ia 
the  jijfures^  veins^  and  Jhakes  or  wranksy  that; 
is  to  fay,  in  the  hollow  places  in  the  mines. 

Thofe  'filver-ores  which  are  named  from 
earth  or  flones,  wherein  the  filver  is  found ; 
as,  for  inftance,  in  the  Gooji-dung  JUver  Qre^ 
and  the  Leberertz  ;  ought  no  more  to  be  con- 
fidered  in  a  natural  fyftem  than  other  diftincr 
tions  which  are  ufed  at  mineral  works,  and  are 
only  names  given  to  the  ores,  according  to  the 
feveral  changes  they  undergo  to  make  them 
fit  for  the  melting  proc^fs  \J>\. 


[^]  Our  author  dqubts  whether  filver  is  ever  found  mi- 
neralized with  cobalt  and  bifmuth ;  bu(  the,  ores  from  Schee- 
berg  and  Annaberg^  are  convincing  proofs  of  it. 

Silver  has  alfo  been  found  in  an  araalgama  with  quick- 
lilver,  in  the  mines  of  Salberg.  'J.  R,  Fofter.  See  Note  a 
to  Se<5l.  267. 

[Z»]  Notwithilanding  this  well-founded  obfervation  of  our 
Noble  Author,  many  minqralogifts  have  made  long  catalogues 
of  ores,  whofe  varieties  only  confift  in  mere  accidental  circum- 
ftances.  Wallerius,  in  h\s  Spec.  401.  has  made  numerous  arti- 
cles-of  the  different  colours  and  earths,  with  which  the  filver 
ores  are  found ;  a  fmall  part  of  which  have  been  fecn  in  Note 
i,  to  Sea.  267.     the  Editor. 

A  mir 
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A  mineralifation  of  filver  with  alcali  has 
been  recently  mentioned :  it  is  faid  to  have 
been  found  at  Annaberg  in  Aujiria.  But  this 
difcovery,  which  is  made  by  a  mine-mafter, 
Mr.  Von  Jufti  \c\  requires  an  explanation,  fince 
the  author,  in  his  defcription,  does  not  obferve 
the  necefTary  diftinftion  between  alcali  and  lime; 
^nd  quotes  the  horn-Jilver  ore^  and  the  luna  cor^- 
nea^  as  proofs  of  his  opinion  ;  by  which,  how- 
ever, his  opinion  feems  rather  weakened  than 
confirmed. 


S  IS  C  T,    285,    (179.) 

Platinum  LfinrneJ. 

Platina.     White  gold.     Platina  del  Pinto,  or 

Juan  bianco  in  Spanilh. 

This  metal  is  a  recent  difcovery  of  our 
times,  and  is  defcribed  with  great  accuracy 
by  SchefFer,  in  the  A£ts  of  the  Royal  Aca- 
demy of  Sciences  at  Stockholm,  for  the  year 
1752  ;  as  alfo  by  Dr,  Lewis,  in  the  Philofo- 
phical  Tranfaftions  for  the  year  1754,  vol. 
xjviii  [i:?j,     And  though  thef^  two  gentlemen 

agree 


■^^f^— ^    ■    ^      i>"     "inw    ■■ 


[r]  The  filver  in  the  alcalinc  limc-ftone  of  Mr.  Jufti,  from 
Annaberg^  is  native,  as  appears  when  it  is  poliftied.    Brun^ 

[a]  Mr.  Macquer  fays,  that  in  the  year  174T,  onr  counts 
t.yman,  Mr.  Wo«d,  brought  to  England  fronci  Jamaica,  foin« 
|xlatiQa,  which  was  faid  to  come  froin  Ca,thag€na^  in  the 

Q  o  4  Spanifi^ 
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agree  in  the  principal  circumftanccs  relating 
to  this  metaL  yet  it  is  very  plain  by  their 
defcriptions,  that  neitjier  of  them  knew  any 
thing  of  the  other's  experiments.  By  thefe 
defcriptions  we  are  convinced  of  the  refem- 
blance  this  metal  bears  to  gold;  and.  there- 
fore we  muft  allow  it  to  be  called  white  gold^ 
though,  both  theoretically  and  praflically,  it 
may  be  diftinguiftied  from  gold  by  the  follow- 
ing qualities. 

I.  It 


Spanifli  Weft  India;  and  that  he  had  made  fome  good  effay* 
of  it.  That  in  the  year  1744,  feme  vagiie  accounts  vverq 
publifhed  of  this  fiibflance  by  Mr.  Ulloa,  in  the  printed  ac- 
count of  his  voyage  with  the  French  academicians  to  Peru^ 
for  meafuring  a  degree  of  the  earth  near  the  Ecjuator;  and 
that  he  (Mr.  Macquer)  had  worked  with  Mr.  Baume  on  thii 
Hew  metal,  for  which  purpofe  he  quotes  ^he  Memoirs  of  the 
Academy  of  Sciences,  for  the  year  1758. 

Alonzo  Barba,  a  Spanifli  metalurgift,  quoted  by  Bomare, 
fpc^ks  of  a  mineral,  called  Chumpl^  fimilar  to  the  Spanifli 
emery,  and  found  among  the  red  and  blackifli  gold  and  filver 
mines  at  Potoji  and  Choyaca^  in  the  Spanifli  Weft  Indies,  whicl) 
was  prefumed  to  be  the  true  native  platina-ore.  This  emery 
was  called  Gold  or  Silver  Emery^  and  is  now  extremely  rare 
;n  Europe. 

But  the  moft  fatisfa^lory  account  vvc  have  of  the  mines  of 
riatina,  is  that  given  in  the  Journal  de  f'hyjique^  for  Novem- 
ber 1 78<;,  under  the  fignaturc  M. L.  It  is  at  Novtta  andCilara^ 
on  the  North  of  ihc  Province  of  ChocOy  in  the  Spanifli  Weft 
Indies,  that  platina  is  found,  more  or  lefs  mixed  with  parti- 
cles of  gold ;  when  thefe  are  too  fmall  to  be  picked  out  by 
hand,  they  are  feparated  by  amalgamation  with  mercury,  as 
commonly  ufed  in  finiilar  cafes ;  and  from  this  o|>cration  pro- 
ceed thofc  little  globules  of  mercury,  found  fometimes  with 
platina  ;  but  not  that  they  be  naturally  found  together.  la 
fa(5t,  there  is  not  in  the  whole  Spanifli  America  any  other 

7  isines 
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!•  It  is  of  a  white  colour. 

t^.  It  is  fo  refradory  in  the  fire,  that  there  is  no 
degree  of  heat  yet  found,  by  which  it  can  be 
brought  into  fuiion  by  itfelf,  the  burning- 
glafs  excepted  (fee  the  Note  p.573).  But,  when 
mixed  with  other  metals,  and  femi-metals,  it 
melts  very  eaiily,  and  efpecially  with  arfenic, 
both  in  its  metallic  form,  and  in  form  of  a 
calx  or  giafs. 

3.  It 


"^^ 


mines  of  mercury,  but  at  GuancavelicOy  in  the  Peru,  at  the 
jdiftance  of  above,  nine  hundred  miles  from  Cboco ;  and  it  it 
further  confirmed,  by  obferving,  that  no  fuch  globules  of 
mercury  can  ever  be  difcovered  in  thofe  parcels  of  Platina 
brought  to  Europe,  when  fome  particles  of  gold  are  mixed 
with  it ;  this  laft  being  the  true  ftate  of  the  native  Platina, 
fuch  as  it  is  found  in  the  ground.  Thefe  mines  are  of  the 
fecondary  kind,  being  found  in  flrata  of  loofe  earth,  that 
have  been  waflied  off  from  higher  grounds.  But  the  primitive'  . 
or  original  mines,  where  platina  has  been  produced,  have  not 
yet  been  difcovered  in  any  part  of  the  globe. 

The  quantity  of  gold  particles,  intermixed  with  pla- 
tina, is  fometimes  fo  inconfiderablei  that  it  is  not  worth  the 
expences  attending  the  amalgamation  with  mercury.  Very 
ofien  it  contains,  2,  3,  4,  and  more  ounces  of /)/^/;;7£7  in  thes 
pound  of  gold;  and  what  is  remarkable,  both  thefe  metals  -arc 
conftantly  of  the  fame  fprm. 

Platina  is  always  found  in  the  form  of  very  fmall  particles, 
from  the  minuteil  fand  (ize  to  that  of  a  common  pea;  al- 
though this  laft  is  very  fcldom  to  be  met  with.  The  above  , 
M.  L.  fays,  that  he  had  fome  native  particles,  or  pieces  of 
platina,  which  weighed  from  15  to  20  grains ;  and  adds,  that 
on  trying  fome  of  thefe  between  fleel-rolers,  in  the  prefence 
of  Meffieurs  Tillet  and  Darcet,  at  Paris,  they  were  perfeSly 
laminated,  which  evinces,  that  platina,  in  its  native  form,  ia 
malleable.  The  fame  Naturalift  adds,  that  a  native  piece  of 
platina  was  found  nearly  of  a  fquare  figure,  almoft  as  bigj 
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3.  It  does  not  amalgamate  with  quickfilver  by 
itfelf,  but  only  by  means  of  the  acid  of  com-» 
mon  fait  after  a  long  trituration.  This  metal 
feems  therefore  really  feparated  from  gold  by 
amalgamation,  at  thofe  places  where  it  is 
found ;  and,  without  this  quality,  it  would 
be  very  difficult  to  feparate  it. 

4»  It  is  harder  and  lefs  coherent  than  gold. 

^,  It  is  heavier  than  gold ;  and  therefore  the 
heavieft  of  all  bodies  hitherto  difcovered* 
For  though  the  fpecific  gravity  of  platina,  in 
the  hydroftatical  experiments  made  by  Dr. 
Lewis,  is  found  to  be  to  water  only  as 
17,000  or  1600;   yet,  when  melted  with 


sis  a  pigeon*s  cgg^  which  was  depofited  in  the  Royal  Society, 
at  Bifcaya,  whicli  muft  be  the  fame,  kn6wn  by  the  name  of 
Bafcongada^  or  the  Society  of  the  Friends  of  their  Country. 
But  the  common  fize  of  the  particles  of  native  platina,  hardly 
exceeds  that  of  a  millet  corn ;  and  almoft  every  one  is  of  aq 
oblong  form,  very  fiat,  round  edged,  with  a  fmooth  furface, 
and  of  a  whiter  colour  than  iron  ;  but  always  intermixed 
with  black  ferrugineous  fand.  Moft  of  its  particles  are  fri- 
able, and  magnetic  :  thofe  which  remain  after  the  feparation^ 
operated  by  means  of  the  magnetic  bars,  flill  contain  about 
one-third  part  of  iron,  according  to  the  experiments  of  th^ 
Count  de  Sickingen. 

1  had  the  opportunity  of  examining  a  large  parcel  of  pla- 
tina (about  72  pounds  troy  weight)  brought  from  Spaniih 
America,  among  which  I  found  not  only  a  great  quantity  of 
ferrugineous  fand,  but  many  bits  of  vegetable  flalks  an4 
feeds,  and  alfo  fomc  very  fmall  red  cryilals,  like  rubies. 
Thefe  laft  I  fent  to  Mr.  Achard,  the  ingenious  and  celebrated 
chemift  of  Berlin^  who  tried  them  as  far  as  their  minuteneis 
and  fmall  quantity  could  permit;  and  concluded  they  were 
real  rubies,      ne  Editor. 

Qtlie? 


I 
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Other  certain  metals,  its  fpecifi,c  gravity  has, 
by  an  exa£t  calculation,  been  found  to  be 
confiderably  augmented,  even  fo  much  as  to 

22,000  [^].  ^  . 

6.  Diffolved  in  aqua  regia^   and    precipitated 


[i]  Accprdiag  to  Mr.  de  Morveau,  the  fpccific  gravity  of 
platiaa,  reduced  to  a  metallic  mafs,  by  the  procci's  of  M.  de    • 
rifle,  which  is  the  fame  of  Count  de  Milly,  mentioned  in  the 

next  note  [^],  is         ^         -         -         -         -         io>03S5 

That  of  native  platina  in  grains,  according  to  the  Natu- 
ralift  M^L.  above-mentioned,  is         ^         ^         -     15,6017 

That  u  hich  b  not  attradted  by  the  load-ftonp,  according 
to  the  fame  M.  L.  is  -^  -  -  -  16,2519 

And  that  purified  by  the  muriatic  acid,  according  to  the 
fame  Author,  is         -  -         -         -         -  16,7521 

But  according  to  Morveau,  native  platina  in  grains,  hat 
the  fpeeific  gravity  of         -  -  -  -  16,687a. 

According  to  our  Author  Cron (led t,  it  is     -     -     17,0000 

According. to  Bergman  in  his  Sciagraphia^      -       18,0000 

WJien  reduced  into  a  metallic  mafs,  and  well  hammered, 
according  to  Morveau,  it  is  «  -  -         20,1700 

Finally,  Dr.  Withering  mentions,  that  by  fome  late  experi- 
ments, made  by  Count  de  Sickingen,  and  publiQied  in  Ger- 
man, by  Profeflbr  Succow  j  the  fpeeific  gravity  of  pure  platina^ 
feems  to  be         7         -         -         -         -  -         21,0000 

One  of  thofe  fpccimens  I  received  from  the  late  Count  de 
Milly,  which  he  rendered  malleable  by  the  procefs  hereafter 
mentioned,  in  Note  [d\  being  nicely  examined  by  Mn  Ni-. 
cholfon,  in  a  very  good  hydroftatical  balance,  fhewed  its 
fpeeific  gravity  to  be,  in  the  temperature  of  60  degrees  of 
Fahrenheit* 5  thermometer  .  -  -         -  ^1,370 

Another  fpecimen  of  the  fame,  which  was  not  magnetic, 
being  examined  alfo  by  Mr.  Nicholfon,  aftsr  it  had  been  melted.  - 
\^Y  Parker's  lens,  and  well  hardened  with  a  hammer  on  the. 
anvil,  fhewec}  in  the  fame  temperature,         -  •     22,700 

Finally,  Mr.Kirwan,  p,  239,  of  hisMineral.faysit  to  be  23,000 
The  Editor. 

with 
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with  tin,  or  with  a  folution  of  that  metal, 
it  yields  no  purpura  mineralis[c\^ 

Except 


[c]  This  metal  is  foluble  in  aqua  regla^  as  is  likewifo 
5;old :  and  in  the  muriatic  acid,  when  dephlogiflicated, 
which,  in  that  ftate,  diffolves  every  metal :  and  perhaps  in  the 
vitriolic  acid  alfo,  when  diftilled  upon  mangauefe;  no  other 
acidaftS  upon  platina,  without  its  having  undergone  a  previ- 
ous calcination.  But  its  precipitation,  by  volatil  alkali,  does 
uot  fulminate  :  neither  does  it  produce  a  purple  powder  with 
tin,  as  our  Author  has  obferved. 

The  folution  of  Platina  in  aqua  regla^  is  at  firft  yellow,  but 
when  further  loaded  grows  red,  and  of  a  proportionally 
deeper  colour^  Upon  evaporation,  cryftals  are  formed  of  a 
deep  red  colour,  frequently  opake,  but  fometimcs  pellucid, 
very  fmall  and  irregular,  refcmbling  angular  grains,  which, 
when  walhcd,  require  far  more  boiling  water,  than  gypfum 
does,  for  their  folution. 

A  fmall  quantity  of  vegetable  alkali  precipitates  a  different 
fort  of  o6locdral  cryftals,  foluble  in  water;  and  a  larger 
quantity  precipitates  a  yellow  fpongy  powder  infoluble  in 
water,  which  is  the  calx  of  platina.  This  may  be  diflblved 
more  or  lefs  in  all  the  known  acids. 

The  celebrated  Margraaf  denied,  that  the  folution  of  pla-r 
tina  could  be  precipitated  by  the  mineral  alkali;  and  Dr. 
J^ewis  confirmed  this  affertion,  upon  his  own  experiments. 
But  Bergman  found  that  by  pouring  a  large  quantity  of  ite 
folution,  and  ftill  better  by  employing  the  dry  and  fponta-. 
peoufly  calcined  mineral  alkali,  the  genuine  calx  of  platina 
was  precipitated. 

Platina  is  precipitable  from  its  folution  in  aqua  regia^  by 
fait  ammon  ac^  as  our  late  learned  chemift  Dr.  Lewis  difco- 
vered ;  this  is  a  property  by  which  this  metal  may  be  eafily 
^iftinguiflied  and  ieparated  from  all  others. 

Lime  alfo,  whether  aerated  or  cauftic,  precipitates  lik^wifc 
platina  from  its  folution,  as  well  as  the  mineral  alkali. 

It  may  be  purified  from  iron  by  reiterated  co6lion  in  ma-f 
rinc  acid  ;  folution  in  aqua  regia^  and  precipitation  by  the 
pureft  fal  ammoniac ;  for  platina  is  npt  precipitable  by  the 

•  .         ,  Prujfiar, 
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Except  thefe,  this  metal  has  the  fame  qua- 
lities as  gold ;  but  it  cannot,  on  account  of 
its  refraftorinefs  in  the  fire,  be  worked  off  pure 
on  the  cupel,  neither  can  it  be  worked  with 
antimony  ;  becaufe,  before  it  is  rendered*  per- 
fe&ly  pure,  it  cools,  grows  hard,  and  retains 
always   fome   part,  of   the  added   metals  [^/]» 

It 


PruJJian  (or  phlogtfticated)  alkali^  as  all  other  metals  are,  nor 
by  the  folution  of  the  vitriol  of  iron.  By  thefe  two  prccipttantt 
the  mixture  of  any  iron  or  gold^  that  may  ftill  remain  in  the  fo- 
lution of  platina  in  aqua  regia^  may  be  firft  feparated,  before 
its  being  precipitated  by  the  folution  of  falt-ammoniac,  and 
the  platina  may  then  be  had  perfedly  pure.  Thg  Editor^ 
thitfly  from  Bergman  and  Kirwan,  &c. 

\d\  Platina,  when  perfedly  pure  in  its  metallic  flate,  fay»  , 
Dr.  Withering,  is  not  calcined  by  deflagration  vvith  nitre. 

It  does  not  admit  of  being  hardened  or  fofteued,  by  tem- 
pering like  fteel  or  other  metals. 

It  has  been  drawn  into  a  wire  of  -riT^  of  a  line  in  diameter. 
This  wire  admitted  of  being  flattened,  and  had  more  flrength 
than  a  wire  of  gold  or  Jilver  of  the  fame  iize,     ff'ithering. 

N.  Bm  I  fufped  this  to  be  the  tqt^  o£  an  inch,  as  no  fuch 
f^rire  as  her&  mentioned  can  be  made.     Editor. 

Platina  is  not  fufible  by  the  ftrongcft  fire,  but  melts  in  the. 
focus  of  a  ftrong  burning  lens. 

I  have  feen  at  Paris,  that  the  great  burning  lens,  of  which 
the  late  generous  Mr.  Trudaine  made  a  prefent  to  the  Royal 
Academy  of  Sciences  pf  Paris,  and  whofe  coft  amounted,  ta 
about  one  thoufand  pounds  flerling,  only  agglutinated  iti 
particles  in  20  minutes.  But  Mr.  Parker's  burning-lens,  ia 
London,  perfc6tly  melted  them  in  lefs  than  txua  minutes* 
This  laft  burning  lens  is  of  folid  Jlint-'glafs^  about  j  feet  dia- 
meter j  but  the  French  was  made  of  two  glafs-curved-plates, 
of  4  feet  diameter,  and  filled  with  about  40  pints  of  fpirits  of 
wine.  I  am  told  that  this  coflly  inflrumeni  has  been  lately 
broken  by  fome  accident  or  other,    nt  Editor^ 

From 
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It  is  brought  to  us  only  in  its  native  ftate,  in 
fmall,  irregular,  rugged  grains ;  and  it  is  yet 

uncertain 


From  confidering  the  very  interefling  experiments  of  the 
Count  de  Sickingen,  I  apprehend  the  foUovi^ing  method,  to 
obtain  pure  and  malleable  platina,  will  be  found  a  good  one. 

Diflbive  the  grains  of  native  platina,  that  are  leaft  mag- 
netic, in  aqua  regia :  precipitate  the  iron  by  means  of 
phlogiflicated  fixed  alkali :  then  precipitate  whatever  elfc 
will  fall,  by  cauftic  vegetable  alkali:  faturate  the  liquor 
with  cauflic  fofiil  alkali,  and  fet  it  by  to  cryflallize:  the 
yellow  cryftals  thus  obtained,  are  to  be  hammered  together 
at  >a  welding  heat,  and  the  metallic  parts  will  unite*  tVither'^ 
ittg  on  the  Sciagraphia  of  Bergman. 

Platina,  however,  may  be  reduced  otherwife  to  a  malleabte 
Hate.   The  method  which  the  late  Count  de  Milly  employed  at 
Paris,  and  which  whole  operation  he  was  fo  obliging  as  to  do 
in  my  prefence,  and  at  my  requeft,  is  as  follows:    ift,  he 
feparated  all  the  fand  and  other  heterogeneous  particles,  hy^ 
blowing  them  out  whilft  the  grains  of  platina  were  letting 
down  from  one  paper  to  another  paper.    He  put  the  mcta! 
in  a   matrafs,  with   20  times  its  weight  of  aqua  regia  on 
a  fand  heat ;  the  next  morning  decanted  it  from  a  fediment, 
compofed  of  fome  whitifli  particles,  of  a  metallic  appearance, 
mixed  with   a    blackifli  matter,    which    he  told  me  was  a 
molyhdenic  fubllance.    He  then  mixed  with  it  an  equal  quan- 
tity of  diftilled  w»ter  :  precipitated  the  platina  by  a  folution  of 
ammoniacal  fait ;   and  he  filtrated  the  liquor  through  blotting 
paper;  this,  and  the  refidue  being  dried  in  a  plate  over  the  fire, 
was  put  on  a  Heifian-crucible,  which  he  guarded  within  another 
larger  crucible.     This  was  covered  with  a  teft,  and  put  on 
a  blafl  furnace,  till  it  was  red  hot,  even  to  a  white  heat, 
during  half  an  hour ;  he  then  opened  the  crucible,  where  I 
faw  the  metallic  fubflance,  like  a  filamentous  mafs ;   this  he 
preiTed  down  with  an  iron  rod,  whofe  end  was  formed  into  a 
flat  button :  he  covered  it  again,  and  continued  the  fire  for 
ten  or  twelve  minutes ;    the  crucible  being  taken  out,    the 
folid  mafs  was  connected  at  the  bottom  :  could  be  forged,  and 
beaten  I  on  the  anvil  with  the  hammer,  into  any  form,  like 

iron* 
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uncertaia  whether  it  is  found  naturally  mine- 
ralifed.     The  Platina  is   brought   to  Europe 

from 


iron.  I  have  fome  fmall  fpecimeDS  of  this  metallic  mais^ 
vvhich  do  not  differ  in  colour  from  filver ;  and  I  have  aifo  fome 
that  was  flattened  between  the  rollers,  and  is  very  fpringy : 
all  thefe  are  attracted  by  the  load-ftone:  but  on  my  expofing  a 
bit  of  this  bar  of  platina  to  the  focus  of  Mr.  Parker's  burn- 
ing lens,  it  eafily  melted,  j*etained  its  perfect  mallability,  and 
loft  its  attradion  to  the  magnet:  while  the  buttons,  that 
had  been  fufed  of  the  grained  platina,  by  the  fame  lens,  were 
not  malleable,  but  very  brittle  under  the  hammer. 

The  chemiils  of  Dijon  fay,  that  they  have  fufed,  very 
eafily,  platina  in  a  ilrong  blad  furnace,  by  means  of  their 
new  flux,  by  which  iron,  and  all  other  hard  metals,  may  be 
fufed  alfo,  to  the  great  advantage,  as  Mr.  Tilict  has  tryed 
on  the  calces  of  copper,  from  which  he  got  five  per  cent,  more 
than  by  the  black  flux^  though  helped  by  tallow.  This  new- 
flux  confifts  of  8  parts  of  powdered  glafs^  one  of  a  calcined 
boraxj  and  half  of  powdered  charcoal.  But  they  do  not  {aj 
whether  the  platina,  after  being  fo  fufed,  was  perfe<SHy  ' 
malleable,  and  fit  to  be  worked  to  any  advantage. 

Platina  may  be  alloyed  with  all  metals,  and  fufed  with 
them  in  various  proportions ;  but  thefe  mixtures  are  not 
fuch  as  to  offer  any  advantages,  being  either  too  hard,  or  {o 
impcrfeiSt,  as  to  fhew  a  very  coarfe  grain.  That  with  gold 
feems  the  beft  of  all. 

It  is  faid,  that  the  Spanifli  miners  in  America,  have  the  art 
of  treating  platina,  with  a  fmall  quantity  of  fulphur  and 
arfenic,  fo  as  to  melt  it  eafily,  for  making  various  pieces  of 
ufe,  as  fnuff'boxis^  &c.  i  but  I  never  heard  of  fuch  piece» 
being  brought  to,  nor  feen  in  Europe, 

According  to  the  above  quoted  Mr.  Bomare,  in  his  Afim^ 
rahgji  platina  is  eafily  fufed  by  means  of  fulphur  or  arfenic : 
but  he  does  not  fay  that  he  has  feen  the  operation  tried. 
And  Mr.  Macquer  aflerts,  that  this  metal  may  be  fiifed  by 
the  addition  oi  liver  of  fulphur^  as  gold  may  alfo  by  the 
fame  means. 

Mr.  Achard,  the  famous  chemifl:  of  Berlin,  difcovered  an 
eafy  method  of  fufing  platina,  fo  that  crucibles,  and  other 
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from  the  Rio  del  Pinto^  in  the  Spanifh  Weft- 
Indies.     See  Note  \a'\. 


ntcnlils  of  this  unalterable  metal,    may    be    made   withouC 
great  trouble,  for  chemical  purpofes.      The  Author  com- 
municated it  in  a  letter  he  wrote  to  me  on   th6  i8th  of 
February,    1784*     It  confifls  in   mixing,    with  platinay    an 
equal  weight  of  white  arfenic  in  powder,   and  as  much  of 
fait  of  tartar.     The  mixture  is  expofed  in  a  crucible  to  tW 
heat  of  a  wind  furnace :  it  foon  fufes  together ;  and  being 
thrown  on  an  iron  plate,  the  metal y.  when  cold,  is  very  brittle  ^ 
it  is  theq  pounded  in  a  mortar ;  ,and,  having  prepared  a  pro-. 
per  mould  of  very  refradory  clay,   it  is  filled  with  the  metal- 
lic powder,  and  expofed  to  a  violent  fire  of  copellation,  till 
the  arfenic  be    entirely  evaporated.      By  thefc  means   the 
metal  remains  in  its  metallic  form,  with  the  very  figure  of 
the  mould.      Mr.  Crell  has   piibliflied  this   procefs  in  his 
Chemical  Journal ;   and  the  fame  was  inferted  in  Journal  de 
Phiftque,  for  June  1786,  page  456.      Mr.   de  Morveau  has 
given  alfo  an  account  of  his  experiments  on  this  fubje*St,  in 
the 'Memoirs  of  Dijon  for  1785,  page  106,  and  fays  to  have  fuc- 
ceeded,  by  making,  in  this  method,  fome  improvements.    He 
fays,  that  the  arjenic  and  fait  cf  tartar  produced  an  over- 
boiling froth,  which  ran  off  from  the  crucible;   and  that  the 
arfenical  fumes  were  very  troublefome.     But  my  friend,  Mr. 
Babington,  has  fufcd  in  my  prefence,  and  at  my  r^quefl:,  two 
ounces  of  platina,  in  a  wind  furnace,  at  the  Laboratory  of 
Guy's  Hofpital,  obfeiTing  with  care  the  above  diredions  of 
Mr.  Achard  ;  and  there  was  not  the  leafl  inconveniency  of 
the  arfenical  fumes,  thefe  being  immediately  droven  up  the 
chimney,   whenever  the  teft  or  cover  was   taken  from   the 
crucible,  to  examine  the  going  on   of  the  operation;    nor 
was  there  obferved  any  overboiling  froth,  &c.     A  lump  of 
the  metal  was  produced  oy  the  firft  operation,  which  was  of 
a  fine  grain;  but  very  brittle.     Mr.  William  Cooper  under- 
took alio  this  procefs  at  my  requeft,  and  the  event  was  the 
fame  -,   even  after  he  urged  the  fire  for  above    two  hours ^ 
to  the  162  degree  of  W^dgwood^s  thermometer ^   the  brittle 
lumps  only  became  harder,  but  by  no  means  malleable,  as  by 
the  above  procefs  of  Count  de  Milly  i  and  the  fame  happeAed 
to  another  like  lump  of  platina  expofed  by  Dr.  Feaiibn,  to  the 
ereateft  heat  of  his  wind-furnace.     The  Editor. 

*  SECT. 
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Qukkfilver,  Meii'cury.   HyJrargsrum^  Argentum 

vivum^  Mercuriuss     LzU 

General  properties  of  ^ickjiher. 

Mercury  diftinguiflies  itfelf  from  all  metals, 
by  the  following  qualities  \a\. 

a.  Its  colour  is  white  and  (hining,  a  little 

darker  than  that  of  iilver. 
6.  It  is  fluid  iri  the  cold,  and  divifible  hf 
the  leaft  force ;  but,  as  it  only  flicks  to  a 

few 

——■—■——  I  ■III!  ill         llMlll'  >■■       H«  lllh        ll  ■  I  ■■  iM 

[a]  I.  tt  wcfe  almofl  fuperfluous,  fays  Mr.  Kirvran,  to  men- 
tion any  othet*  charadter  of  quickfilver,  than  its  liquidity,  to 
diftinguiih  it  ffom  other  metals.  In  regard  to  this  property, 
Bergman  obferves,  that  Mercury  conftitutes  otic  extreme 
among  the  metals,  atid  Platina  the  other ;  fince  it  requires  to 
be  melted,  only  fuch  a  degree  of  heat,  as  is  rarely  wanting  in 
our  atmofphere,  and  boils  at  the  600  deg.  nearly  after  lead  melts* 
See  the  Table  at  p,  509.  But,  when  the  cold  is  increafed  to  the 
temperature,  denoted  by  40degree8  below  nought  both  of  Farcn- 
Ireit's  and  of  the  Swedifh  thermometer,  which  both  coincide 
inthatpoint  (fince 2 1 2  — 32,  (?r  180  :  100  : :  32  +  40,  or  72  :  40), 
this  metal  concretes  like  any  other  metal ;  becomes  quite 
folid  and  malleable  like  lead.  The  accurate  experiments, 
made  by  Mr.  Hutchins  at  Hudfon's-Bay,  on  this  metal,  as 
related  in  the  Philof.  TranfaAions,  for  the  year  IJ83,  p.  363. 
have  proved  this  fa6t  beyond  all  contrOverfy.  Mercury,  in 
its  common  ftate  therefore,  as  the  fame  Bergman  pronounces 
(in  his  Treatife  of  Ele^*  /ttra^,)  is  to  be  coufidered  as  a 
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few  bodies,  to  which  it  has  an  attra£tion, 
it  is  faid  that  it  does  not  wet. 

It 


metal  in  fufion ;  and  flnce,  in  its  folid  flate^  it  is  nearly  ai 
malleable  as  lead,  it  by  no  means  ought  to  be  placed  among 
Ifie  femi-tnetaby  otheru'ife  every  other  intire  metal  fcould  be 
confidered  as  brittle,  for  none  is  maleable  when  in  fufion. 

2,  Quickfilver  is  as  9pake  as  any  other  metal.  Its  [pecific 
gravity  is  the  neareft  to  that  of  gold  itfelf.  Its  indcjtru^ibility 
by  fire,  air,  water,  or  other  agents,  and  its  redtu'tbilityy  or 
power  of  recoveriftg  its  metallic  ftatc,  with  all  its  former  pro- 
perties, by  itfelf  alone,  in  the  fire,  are  as  compleat  as  thofe 
of  the  perfeSl  metals,  Boerhaave  had  the  patience,  as  Dr. 
Lewis  fays,  of  diftilling  eighteen  ounces  of  mercury  511  timet 
fucceffiVcly,  6nd  it  was  not  altered  in  any  degree ;  it  only  ap- 
peared to  him  a  little  more  brilliant,  heavy,  and  fluid,  which 
j[urely  depended  only  on  a  very  compleat  purification,  as  Four* 
cr6y  remarks.     See  note  ^,  N°  5,  to  Sed.  296. 

3,  The  fame  Boerhaave  kept  niercury  in  a  conflant  agi-v 
tation  for  many  months  ;  digefled  it,  for  upwards  of  15 
years  together,  in  low  degrees  of  heat,  both  in  open  and 
clofe  vefTels,  by  itfelf,  and  in  conjunction  with  other  metallic 
fubftances ;  and  received  from  all  his  labours  only  this  refult, 
that  mercury  is  not,  by  any  of  thofe  means,  to  be  changed 
at  all,  as  the  fame  Dr.  Lewis  obferves. 

4*  It  is  true  that  mercury  may  be  calcined  by  heat  alone. 
For  this  purpofe  it  is  put  into  matrafilss,  with  long  necks 
and  fiat  bottoms,  that  the  mercury  be  there  fpread  with  a 
large  fiirface  and  a  fmall  depth :  the  necks  are  drawn  into 
capillary  tubes,  by  the  flame  of  a  lamp  with  a  blow-pipe; 
and  their  ends  are  left  open,  or  broken,  to  leave  a  communi- 
cation with  the  external  air:  the  matrafies  are  then  expofed  to 
a  boiling  heat  in  a  fand-bath  for  night  and  day:  in  about  15  or 
20  hours,  fome  red  powder  is  formed,  and  feen  fwimming  on  the 
furface  of  the  mercury  ;  but  the  procefs  is  continued  for  weeks 
2nd  months,  to  increafe  the  quantity.  This  is  wrongly  called 
precipitate  per fcy  it  being  only  a  real  metallic  calx ;  and  as  fuch, 
cannot  be  formed  without  the  communication  of  the  external  air. 
It  \s  fpecifically  lighter,  though  its  abfolute  Wiight  is  increafed  by 
x^  above  that  of  the  mercury  employed  in  the  calcination ;  and 

contains 


c.  It  is.  volatile  in  the  fire  [3]. 

d.  Its 


idhi 


contains  thc^«r^fl/r,firft  difcovered  and  named  dephlogijlicatedy 
by  Dr.  Pricftley.  But  this  very  calx  may  be  reduced  again, 
tike  that  of  noble  metals^  into  perfect  running  quickfilver, 
without  the  addition  of  any  other  phlogiiHc  fubftanccy  not- 
VtrUbflanding  it  is  fo  fixed,  that  it  may  be  expofed  to  the  mofl 
violent  fire  without  lofs ;  and  may  even  be  vitrified,  as  Keir, 
the]^nglilli  tranflatorof  Macqucr*8Di£tionary,poffitiyely  afTerts, 

5«  By  a  heat  no  greater  than  that  of  the  human  body,  or 
even  of  boiling  water,  though  continued  for  fome  years,  only 
a  fmall  portion  of  the  mercury  is  converted  into  a  dark  greyifh 
or  black  powder,  called  JEthiops  per  fe.  Conflant  triture, 
or  agitation,  produce  the  fame  effe&  in  a  far  ihorter  time. 
This  powder  is  alio  revived  by  heat,  without  any  other  addi« 
tion.     See  note  [A]. 

It  is  then  evident,  £hat  there  cannot  be  the  leail  hefitation 
for  ranging  merciuy  among  entire  metals^  as  Bergman,  Cramer, 
Linnxui,  Fourcroy,  and  other  mineralogifls  have  done.  But 
the  Academicians  of  Dijon  (voK  !•  p.  ii4.)>  ^^^  ^^'  ^^''" 
wan  (p,  227,  of  his  Elem.  of  Mineralogy)  claffed  Qjiickfilvcr 
among  the  perfeSi  metch^  to  which  opinion  I  very  willingly 
fubfcribe.  Notwithftanding  the  Noble  Author  had  left  it 
among  the  Jemi^metahy  which  I  can  attribute  only  to  his 
modelly,  for  not  coutradidiing  the  mofl  general  opinion  of  his 
contemporaries ;  although  he  had  expreifed  his  mind  rather 
to  the  contrary  at  the  beginning  of  the  Note  [^7J  to  Se6t. 
260.  p.  506. 

\b'\  The  volatility  of  this  metal  is  fuch,  that  even  in  the  tem- 
perature of  the  atmofphere,  little  globules  of.  mercury  are 
fometimes  gathered  from  its  emanations  in  the  in  fide  top  of 
the  tubes  of  barometers.  Mercury  being  inclofed  in  a  flrong 
box  of  iron,  and  the  joints  well  foldered  together,  was  put  on 
the  fire  of  a  furnace,  to  try  whether  it  could  be  fixed  accor- 
ding to  the  expectation  of  the  alchymiiis:  the  event,  however, 
fhewed,  that  it  was  reduced  into  vapours  of  fuch  an  expanfive 
force,  that  it  exploded  with  the  utmofl  violence,  tearing  the 
iron  into  pieces,  and  every  thing  it  met  with  in  its  way.  This 
happened  in  the  laboratory  of  Mr#.  Gcoffroi  junior ;  and  Mr. 
Beaume  was  witnefs  to  the  accident,  as  Mr.  Macquer  relates 
in  his  Chjmical  Di^lonarj.     The  Editor^ 
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d.  Its  weight  is  next  to  that  of  gold,  viz. 
to  water,  as  13,593  :  :  1000  [c]. 

e.  It  attra£ts  the  other  femi-metals  and  me- 
tals, and  unites  with  them  all,  except 
cobalt  and  nickel^  with  which  it  cannot  by 
any  means  yet  known  be  made  to  mix. 
This  union  is  called  an  amalgamation  [/]. 

Thi^ 


[r]  ^^^  fpecific  gravity  of  Mercury  is  found  fo  varioufly  efti- 
mated  by  different  authors,  that  there  is  fcarcely  any  ground 
to  judge  what  is  the  fitteft  to  be  followed,  Eee  Note  [^]  /# 
Se^.  296.     The  Editor, 

[<^]  I,  The  Chemifts  of  Dijon  look  on  the  amalgimations 
'  of  mercury  with  other  metals,  as  real  folutions,  which  all  de- 
pend on  the  rhutual  attradion  betweent^vo  or  more  fubftances, 
exerted  in  the  dry  way^  and  quite  limilar  to  thofe  which  take 
place  in  the  humid  o.r  molft  v/ay;  there  being  no  other  dif- 
ference between  both,  than  the  form  and  the  application  of 
the  crucible,  or  of  the  alembic,  appropriated  to  contain  the 
fubftances  during  the  opeiation,  according  to  the  intenfity,  or 
mildnefs  of  heat,  and  to  collect  the  refults,  &c. 

2.  The  great  attradtion  that  fublids  between  gold  and  mer- 
cury, has  already  been  mentioned  in  Note  f/J  to  p.  519.  And 
it  is  from  this  great  affinity,  that  the  globules  of  Mercury 
lofe  their  fphericity,  if  placed  upon  fomc  metals,  particu- 
larly gold,  on  which  they  fpread  themfelves,  like  water  upon 
moift  bodies,  as  the  late  ingenious  chemift.  Dr.  Lewis, 
remarked  in  a  note  to  Neumann's  Chemidry,  p.  133,  of  the 
8vo  edition,  vol.  h 

3,  Mercury  unites  with  gold,  and  alfo  with  filvcr ;  lefs 
cafily  with  lead;  flill  lefs  fo  with  tin;  very  difficultly  with 
copper;  "and  moft  difficultly  of  all  with  iron,  to  which  it 
feems  to  have  infuperable  repugnance,  as  Newmann  aiTerts, 
Dr.  Lewis  fays,  however^  that  quickfilver,  in  certain  circum- 
ilances,  feems,  ii  fome  fmall  degree,  to  adt  upon  iron.  That  a 
plnte  of  tough  iron,  kept  immerfed  in  mercury  for  fome  days, 
became  brittle.  ThcfameAuthorobferved  alfo,  in  his  faid Notes, 
p.  loi.  that  mercury  adheres  to,  and  coats  the  ends  of  iron 
peilles,  ufed  in  triturating  certain  amalgams  of  it  with  faline 
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This  amalgamation,  or  mixtion  of  metallic 
bodies,  according  to  the  readinefs  with 
which  they  unite  or  mix,  is  in  the  follow- 
ing progreffion,  viz.  gold^Jther^  leady  tin,' 
%ink,  btfmutb^  copper^  iron^  and  the  regulus 
of  antimony :  But  the  three  latter,  ho*r- 
ever,  do  not  very  readily  amalgamate. 
The  iron  requires  a  folution  of  the  vitriol 
of  iron,  as  a  medium  to  promote  the 
union. 
f.  It  diflblves  in  fpirit  of  nitre,  out  of  which 
it  is  precipitated  by  a  volatile  alcali,  and 
common  fait,  in  form  of  a  w&ite  powder; 
but,  if  a  fixed  alcali  is  ufed,  a  yellow 
powder  or  calx  is  obtained  [e].  g.  But 


a^mm 


liqliors ;  and  I  found  an  iron  wire,  about  one-tenth  of  an 
inch  thick,  very  brittle;  as  if  penetrated  by  the  particles  of 
the  quickfilver,  after  I  had  ftirrcd  it,  with  that  wire,  whilft 
boiling  in  the  tubes  of  barometers,  for  fetting  loofc  fome 
bubbles  of  air  that  were  flicking  to  their  infide.     7be  Editor, 

4.  It  does  not  eafily  take  up  biftnuth,  or  regulus  of  anti- 
mony, unlefs  they  are  previoufly  mingled  with  other  metals, 
or  difpofed  to  imite  with  it  by  particular  managements.  Bif* 
muth,  neverthelefs,  difpofes  fome  other  metals,  particularly 
lead,  to  fuch  an  intimate  union  with  mercury,  as  to  pafs 
along  with  it  through  the  pores  of  leather, 

5.  If  mercury  is  impregnated  with  one-/ittr//&,  one  eighth^ 
or  even  one-tiieffth  of  bifmuth,  it  drfTolves  maifes  of  lead  in  a 
gentle  warmth,  without  any  agitation,  or  triture,  commi- 
nution, or  melting  heat,  Thcfe  laft  experiments  were  repeated 
with  fuccefs  by  Dr.  Lewis.  Boyle  relates  many  curious  prepa-* 
rations  of  mercury,  by  which  it  acquires  very  wonderful  qua- 
lities, although  fome  have  been  attempted  by  others,  but 
without  fuccefs.  See  Neumann's  Chemiftry,  above  quoted i 
p.  136.  VoU  /.  and  Note  [^j  to  Se6t  296. 

[^]  I.  Mercury  is  diflblved  with  great  rapidity  by  nitrous 
acid :  the  liquor  is  of  a  greenijh-blue  colour^  but  lofes  it  aftcr- 
w«u:ds,  and  becomes  liippid     This  folutioPi  when  made  with- 
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g.  But  it  requires  a  boiling  heat  to  diflblve 

'it 


put  heaty  is  ufed  as  a  te{(  for  the  analyfis  of  mineral  waters, 
and  has  different  properties  from  that  made  with  the  help  of 
heat.'  In  the  firft  cafe,  fays  Fergman,  very  little  phlogiftoh 
IS  loft,  and  the  fait  eafily  cryftallizes,  being  tuhite^  and 
fcarcely  acrid.  It  is  not  precipitated  by  diftilled  water:  but, 
by  cauftic  vegetable  alkali,  it  is  precipitated  of  a  yellowtjb 
colour  ;  by  mild  alkali,  the  precipitation  is  white  j  by  mine- 
ral alkali,  it  is  yellow^  but  it  foon  grows  alfo  zuhite ;  by  vola- 
tile alkali,  it  turns  to  a  greyl/h'black  colour;  by  Glaubcr'a 
fait,  or  by  pure  vitriolic  acid,  the  precipitation  is  white^ 
granulated^  and  in  2i  fmall  quantity,  nor,  if  this  precipitant 
has  been  Sparingly  uied,  does  this  colour  appear  in  Icfs  than, 
an  hour :  by  muriatic  acid,  or  common  fait,  the  precipitation 
is  alfo  white^  but  in  a  large  quantity^  and  in  cw  d/es, 

2.  But  if  the  mercurial  fojution  be  put-over  a  fand-heat, 
it  may  be  charged  with  a  quantity  of  mercury,  equal  almofb' 
to  its  weight.  According  to  the  Chymifts  of  Dijon,  lo 
ounces  of  nitrous  acid  may  diflblve  8  oi  mercury.  The  adion 
of  the  folvent  becomes  ftronger  with  the  heat ;  emits  great 
quantity  of  vapours :  and  if  not  taken  from  the  fire,  will  be 
too  far  evaporated.  Diflilled  water  will  precipitate  from  this 
folution  a  white  calx^  becaufe  it  is  more  dephlogifticated, 
and  the  folvent  is  over  charged  with  it ;  and  the  water 
changing  the  denlity'  of  the  liquor,  diminifties  the  adhefiou 
of  the  calx,  as  Fourcroy  remarks.  This  white  calx  will  turn 
yellow^  if  boiling  water  be  poured  on  it.  The  vegetable 
alkali  precipitates  it  of  a  browniJh-yelloWy  which,  by  degrees, 
afl'unr.es  a  pale-.yelUw  tinge:  the  mild  vegetable,  and  the 
mineral  alkalies,  produce  nearly  the  fame  colour;  though 
when  this  laft  is  employed,  the  colour  turns  afterwards  to 
white.  The  precipitation  by  volatil  alkali  is  quite  white  alfo; 
that  by  the  vitriolic  acid  is  yellowy  and  finally,  a  copious 
white  mucilaginous  matter  is  the  precipitate  by  the  marine 
acid. 

3.  This  folutipo^  hj,  nitrous  acid  is  very  cauftic;  corrodes 
and  defiroys  animftl  iubftancesj  when  it  fails  on  the  Ikin, 
ftains  it  ot  a  de^p,.^r^  hrswn  colour,  which  appears  black  f 
the  ftaias  do  ao(:go.off'beii7te  the  feparation  of  the  epidermis, 
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it  ia  oil  of  vitriol  [/]. 
h.  It  is  not  afl^fted  by  the  acid  of  common 
fait,  unlefs  it  be  previoufly  diflblyed  by 

other 


mim 


^vhich  falls  away  in  fcales,  or  kind  of  fears.  It  is  ufed  in 
fiirgery  as  a  powerful  efcharotick,  and  is  called  Mercyrial 
water, 

4.  The  fame  folution,  by  cooling,  is  fufceptible  of  foroaing 
cr}'flal8y  which  vary  from  one  another  according  to  circum* 
llanccs :  for  the  moft  part  they  are  like  needles ;  are  very 
cauflic  ;  redden  the  &in  ;  and  detonate  when  put  on  burning 
coals,  provided  they  be  dry.  They  are  called  Afercurifl 
Nitre,  which  fufes,  when  heated  in  a  crucible ;  exhales  red- 
diih  fumes ;  afTumes  a  deep  ye/iow  colour^  which  afterwards 
turns  to  pranggf  and  at  laft  to  a  brilliant  red :  in  this  (late  is 
called  Red  Precipitate^  or .  Arcanum  CoraUinum.  It  ran  ft  be 
made  in  a  matrafs  with  a  gentle  heat,  if  it  is  deiigned  to  be 
corrpfive  for  Chirurgical  purpofes. 

Mr.  Bayen  carried  the  detonation  of  mercurial  nitre  much 
farther.  He  difcovered  that  30  grains  of  this  fuhftana^ 
when  precipitated,  either  by  the  mild  volatil  alkali^  or  by 
time  watery  or  oi ftthlimate  corrojive^  when  precipitated  by 
diftilled  water ^  and  properly  dryed,  being  mixed  with  4  grains 
oi  flowers  of  fulphur^  detonate  ip  an  iron  ladle  over  the  fire, 
with  as  great  a  report  as  that  of  a  fowling-piece.  Seey^wr-^ 
nal  de  Phyfique  for  May  1779,  p.  3.53.  The  Editor  from 
Bergman,    Fourcroy^  Neumann^  &c. 

[f]  Thp  vitriolic  acid,  concentrated  and  boiling  hot,  feizes 
on  mercury,  and  prefently  induces  it,  if  urged  by  heat,  to  a 
kind  oi  white  powder  (fee  notela"]  to  Se6l.  288.),  which  turns 
yollow  by  the  affuffion  of  hot  water,  but  does  not  difTolve  in 
it  J  this  is  called  Turhiih  Mineral;  but  if  cold  water,  inilcad 
of  being  ho|:,  was  poure<}  in  the  \yhite  mafs,  the  powder  would 
not  change  its  white  colour  into  yelloWy  a$  wa^  faid  above 
about  the  nitrous  folution. 

2.  This  folution  of  Mercury  hy  the  vitrjolip  acid,  is  accom- 
panied with  a  remarkable  phenomenon;  which  is,  that  the 
acid  contrads  a  ftrong  fmell  of  volatile  fpirit  •/  fulphur^  a 
notable  proof  that  part  of  the  phlogifton  of  the  Mercury  h^d 
united  therewith,     ^ee  the  end  of  Nqu  [«]  to  Se^.  289. 
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Other  acids  [^],  in  which  cafe  only  they 
^both  unite  with  one  another,  and  may  b« 
fublimed  together:  this  fublimate  is  a 
ftrong  poifon. 
/•  It  unites  with  fulphur  by  grinding,  and 
then  *  produces    a    black    powder    called 

jEthiops 
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3.  It  deferves  notice,  that  though  Mercury  be  more  eafily 
diifolved  by  nitrous  than  by  vitriolic  acid;  yet,  if  this  laft 
acid  be  put  into  a  nitrous  folution  of  mercury,  the  metal 
will  quit  the  nitrous^  in  which  it  was  diifolved,  apd  uuite 
with  the  vitriolic  acid. 

4.  If  Mercury  be  rarefied  by  heat  into  vapours,  and  thefe 
meet  with  thofe  of  marine  acid  in  the  fame  ilate,  a  corrofive 
Juhlimate  will  be  formed. 

This  metallic  fait  flioots  into  cryftals  pointed  like  daggers, 
which  arc  the  ftrongeft  of  all  poifons.  But  there  are  various 
other  procefTes  found  in  Chemical  Authors,  to  make  this  fait 
with  more  or  lefs  trouble, 

5.  If  concfi' e  ful'limate  ht  mixed  with  tin,  and  diftilledn. 
a  very  fmoaking  liquor  is  produced,  called  by  the  name  of 
its  inventor,  th^  fmoaking  liquor  of  Libavius, 

The  miihntic  acid  in  thor  fub'i  mat  £  is  not  faturated,  and 
from  hence  proceeds  its  great  corrofive  power;  for  if  a  frefh 
quantity  of  mercury  be  added  to  it,  and  fublimed  a  (econd 
and  third  time,  afwecty  or  mixed  fublimate^  called  Mercurius 
DulciSf  and  Jquila  Alba^  is  produced,  which  is  not  poifonous, 
and  is  given  internally  as  a  purgative^  or  an  emetic^  according 
to  the  dofe. 

This  Mercurius  dulcis  may  be  rendered  ilill  more  gentle, 
by  being  fublimed  nine  times  i  this  being  digeded  eight 
days  with  aromatic  fpirit  of  wine,  and  dried  after  the  fpirit 
is  decanted,  is  calitd  the  Panacea  of  Mercury^  The  Editor 
from  M'cquers  Elem.  of  Chemijlry, 

[g']  Muriatic  acid  does  not  a6t  upon  quick filver,  unlefs  thij 
laft  be  previoufly  deprived  of  as  much  phlogillon,  as  jVt  o^  the 
quantity  coiuained  in  the  hundred  of  filver,  or  of  Jf^  in  the 
hundred  of  zinc.  See  Bergman^s  Sciagraphia,  and  his  Jreatife 
Pe  Fblogifli  quantitate.     7he  Editor^ 
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Mthiops  minerdlis  [h]y  which  fublimes  into 
a  red  ftriated  body,  cialled  FaSlitious  Cin* 
nabar. 
h  The  fulphur  is  again  feparated  from  the 
quickfilver,  by  adding  iron  or  lime,  to 
which  the  fulphur  attaches  itfelf,  leaving 
the  quickfilver  to  be  diftilled  over  in  a 
metallic  form;  but  if  a  fixed  alcali  be 
ufed,  fbme  part  of  the  quickfilver  will 
remain  dlflblved  in  the  refiduum,  which 
is  a  liver  of  fulphur. 

[A]  The  Academicians  of  Dijon  fay,  that  the  true  propor- 
tion to  make  this  xthiops,  is  that  of  one  part  of  brimftone  with 
yb«r  of  mercury,  Fourcroy  directs  only  i  oi  mercury ^with  3  of 
flowers  of  fulphur,  to  be  triturated,  till  the  mercury  is  extin- 
guifhed.  A  black  powder  is  then  produced,  which  is  the  athiops 
minerah  The  combination  is  better  effefted,  when  the  mercury 
is  mixed  with  the  fufed  fulphur :  hy  agitating  this  mixture,  it 
becomes  black,  and  eadly  takes  fire  :  it  (hould  be  theu  takea 
irom  the  fire,  and  the  flame  Aiould  be  extinguifhed  a  little 
jafter,  flirring  the  mafs  till  it  becomes  into  folid  clots.  If 
this  fubftance  is  cxpofed  to  a  great  degree  of  heat,  it  takeg 
fire,  the  fulphur  is  confumed,  and  a  fubdance  remains,  which 
is  of  a  vjolet  colour  when  pulverized.  This  powder  being  put 
into  matraires,  till  their  bottom  is  red  by  the  force  of  fire,  if 
fublimed  after  fome  hours,  and  artificial  cinnabat  is  found  ia 
the  top  of  the  vefTels,  cryflallized  into  brown  red  needles. 

Mercury  divided,  by  means  of  a  rapid  and  continual  mo- 
tion, as  that  of  a  mill-wheel,  gradually  changes  itfelf  into  a 
very  fine  black  powder,  as  already  mentioned  in  Note  [«], 
which  is  called  Mihhps  per  fe^  on  account  of  its  colour,  in 
order  to  didinguidi  it  from  this  JEthiops  mineralis^  mentioned 
jn  the  text.  ^I he  Editor  from  Fourcroy,  p.  446,  a/u/ 479* 
J^ngi*  Edition^  Volt  L 
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SECT.    287.    (217.) 

Native  Mercury^ 

Af  Quickfilver  is  found  Native,  or  in  a  pietallic 
ftate,  Mercurius  N^thus^  or  Virgine- 
eus  [a]. 

This  IS  found  in  the  quickfilver  nmines  at 
Idria  in  Friuli,  pr  the  Lx)wef  Aqftria,  in  clay. 


or 


[fl]  Mines  of  quickfilver  are  very  rare  in  the  ^arth.  Ac- 
cording to  the  calculation  of  Hoffman,  there  is  ^/iy  times 
niore  gold  got  every  year  out  of  th^  mines,  than  mercury  and 
its  ores.  Dr.  Lewis,  ip  his  notes  to  Newmann  (p.  1 54.  of  yoL  I. 
Bvo  edition),  fays  that  Cramer  fufpefts,  tl^at  Hoffman  only 
inpant  j  times  inflead  of  jo ;  but  neither  ^he  Latin  nor  the 
Englifli  edition  of  this  Author  expreifes  fuch  a  thought ;  01^ 
«he  contrary,  he  adopts  the  fame  opinion ;  and  only  adds,  that 
•  ttiercury  is  much  more  frequently  met  with  than  is  commonly 
tselieved ;  but  being  fo  volatile  in  the  fire,  it  often  flies  off  in 
the roaflingpf  ores,  apdefcapes  the  attention  of  Metallurgifis. 

2.  The  moil  confiderable  mines  of  Mercury  arq;  lil,  thofq 
of  Idria  in  Friuli,  and  Carinthia,  belonging  to  thp  Imperial 
hereditary  dominions  of  AuAria :  adiy,  Thofe  of  Spain  at 
^Imaden^  near  Sierra  Morena^  in  the  provipce  of  Efiremadura : 
jdly,  Thofe  of  the  Spanifli  America,  at  Guancavelica^  in  the 
iiugdom  of  Peru:  4thly,  Totbefclmay  add  thofe  of  Brafil, 
near  Villa  Kica^  between  Morro  das  Lages  and  that  of  Ciaint 
jinna^  where  I  am  told  by  a  native  of  that  country,  that  fuch 
a  quantity  of  cinnal^ar  and  of  native  running  quickfilver  is 
found  near  the  furface  of  the  earth,  that  the  black  flaves  oftei^ 
rfoHc<^  it  in  good  quantities,  which  they  fell  for  a  trifling  price  to 
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or  in  a  black  flaty  lapis  oUaris,  out  of  which  it 
runs,  either  fpontaneoufly,  pr  by  being  warmed 

even  in  thje  hands  • 

It 


*.u«  .' 


the  apothecaries :  but  thefe  mines  never  have  been  worked 
out,  nor  any  notice  takcp  of  them  by  tlie  owners.  The  fan^g 
Brafilian  told  me  befides,  that  gold  naturally  amalgamated 
with  mercury,  was  alfo  found  in  the  neighboushood  of  fhat 
place;  and,  what  is  more  extraordinary,  he  averted,  that 
ifilmoft  all  the  gold  mines  of  that  country,  are  only  worked  out 
by  limply  waftiing  then}  jyith  running  \yater,  after  reducing 
into  powder  the  hard  ores^  which  are  'ibmetimes  imbeded  ia 
<5[uartzous  and  rocky  matrices, 

3,  Neumann  fays,  that  the  mines  of  Idria  have  produced  at 
the  rate  of  231,775  pounds  weight  of  mercury  ^  tf»if«;ii ; 
but  thofe  of  Almaden  in  Spain  produce  much  more*  The 
chemifls  of  Dijon  fay,  that  their  annual  produce  is  about  c 
or  6  thoufand  quintals,  or  between  $  or  600,000  pounds  weight. 
Only  in  the  year  1717,  there  were  more  than  two  miUiout  and 
500  thoufand  pounds  weight,  font  from  them  to  Mexico,  for 
the  amalgamation  of  the  gold  and  filver  ores  of  that  coun« 
try. 

4.  Bomare  afTerts^  that  the  aqnual  produce  of  the  mines 
at  Guancavelica,  amounts  to  one  million  pounds^  whiel^  arc 
carried  by  land  to  Lima,  theflce  to  Arica^  and  finally  to 
V,otoJiy  for  the  fame  purpofe.  The  Imperial  quicklilvev'. 
above-mentioned,  js  brought  to  Holland,  and  from  thence  to 
various  other  parts,  the  Dutch  having  entered  into  a  coatradk 
with  the  Imperial  government  to  be  the  purchafers  of  tha 
whole, 

4.  Bcfides  the  three  great  mines  of  quickfilver,  alivadf 
rpentioned  in  this  Note  aqd  in  the  text,  this  metal  is  fouo^ 
Hkewife  in  various  other  parts  of  Europe;  as  thofe  atMufcheU 
Landsfberg,  in  the  Dutchy  oi'Deux  Ponts^  and  in  the  L$wer 
Aujiria.  It  flows  there  from  ^Ljhljiofe^  or  quart%ofe  matrix  i 
and  is  probably  mix,t  with  fome  other  metal,  fince  its  globu* 
les  are  not  perfedlly  fpherial,  as  Mr.  Kirwan  remaipks.  The 
mines  of  Friul  are  all  in  fimilar'beds  or  ftrata.  It  is  found 
likewife  vifibly  diffufed  through  maflcs  of  clay,  or  very  heavy 
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It  has  feveral  times  been  found  at  Herr  Sten's 
Bottn,  in  themines  of  Salberg,  inWeftman- 

land. 


ftone,  of  a  white^  rei^  or  blue  colour :  of  this  kind  are  the 
mines  of  Spairiy  fomc  of  Idria^  and  of  Sicilym 

Mafcagni,  already  quoted  in  the  Note  to  p.  266,  found 
fluid  quickjilver^  as  well  as  red  cinnabar^  and  alfo  mineral 
gtthhps^  near  the  lake  of  Trsva/e^  in  the  Dutchy  of  Sienna: 
the  quantity  however  fcems  to  be  fo  fmall,  as  not  to  de- 
feiTe  working.  On  the  contrary,  the  following  mines  pro- 
duce clear  profits  enough  to  be  worth  the  attention  of  the 
owners  :  viz.  thofe  at  Kremnitz  in  Hungary;  at  ILrowitz 
in  Bohemia  ;  at  Zorge  in  Saxony ;  at  IVolf/inim^  Stahberg^ 
and  Mo'efchfeld^  in  the  Palatinate.  Mercury  is  brought  alfo 
from  Japan  in  the  Eaft  Indies ;  but  the  greateft  part  fold  in 
Europe,  as  Japan  cinnabar^  is  manufadured  in  Holland,  as 
Neumann  aflerts. 

J,  Native  or  virgin  mercury  was  formerly  fought  for  by 
Alchymifts  with  great  anxiety  and  expence  from  Idria,  for 
their  great  obje6t  of  making  artificial  gold.  Many  others, 
nearly  as  mad,  have  been  particularly  fond  of  the  Hungarian 
cinnabar,  fuppofing  it  to  be  impregnated  with  gold :  and  fo 
far  has  this  ridiculous  conceit  prevailed,  as  Neumann  fays, 
that  not  only  the  mineral  cinnabar^  antimony^  and  copper^ 
but  the  very  vine  trees  of  Hungary,  have  been  imagined  to 
participate  of  that  precious  metal.  Even  within  thefe  tea 
years,-  a  fmgular  French  chymift  announced  to  the  public, 
that  he  had  found  a  confiderable  quantity  of  gold  in  the 
aflies  of  all  vine-twigi  and  Jlems^  and  in  the  reiiduum  of 
garden  foil^  after  incineration.  I  was  then  at  Bruxelles,  and 
xny  good  natured  friend,  the  late  Mr  Needham,  then  at  the 
head  of  the  New  Academy  of  Sciences,  in  that  capital  of 
Brabant,  was  highly  difpleafed  at  my  want  of  faith  on  fo  ad- 
vantageous a  difcovery.  But  1  was  told  afterwards,  that  the 
Count  de  Lauragais  demonftrated  the  fiilhcy  and  non-exiftence 
of  the  fad,  to  the  full  fatisfaction  of  the  Royal  Academy  of 
Sciences  at  Paris. 

J.  Another  alchymical  whim,  was  that  of  fixing,  or  reducing 
mercury  into  a  folid  flate,  fo  as  to  be  employed  like  filvcr* 
But  all  proceiFes  and  operations  of  this  kind,  (ays  Neumann, 
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land,  and  fometimes  alfo  amalgamated  with 
native  filver.    See  the  next  SeSlion, 
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if  they  have  mercury  in  them,  are  no  other  than  hard  amal- 
gams.    When  melted  lead  or  tin  are  juft  becoming  confiftent 
after  fufion,  if  a  flick  is  thruft  into  the  metal,  and  the  hole 
filled  with  quickfilver :  as  foon  as.  the  whole  is  cold,  the  mer- 
cury is  found  folid.     According  to  Macquer,  mercury  ex-   . 
pofed  to  the  fumes  of  lead  becomes  equally  folid.     And 
Maurice  HofTman,  quoted  by  Neumann,  gives  a  procefs  for 
reducing  mercury,  fo  coagulated,  to  a  ftate  of  malleability^ 
ty  repeatedly  melting  and  quenching  it  in  linfeed-oil ;  fo  that 
a  metal  is  thus  obtained,  which  may  be  formed  into  rings^    ' 
and  other  utenJiU ;  but  the  cafe  is,  that  the  mercury  is  reAlly 
'  diffipated  by  the  repeated  fufions,  and  nothing  elfe  is  left, 
but  the  original  lead  or  tin  of  this  kind  of  amalgam  s  ftill 
more  ridiculous  are  thofc,  who,  melting  an  amalgam  of  cop- 
per and  mercury,  with  tut ty,  imagine  the  brafs  that  refults,  to 
be  a  produdtion  of  the  mercury;  fince  this  is  dilfipated  by  the 
fire,  whilfl  the  tutty,  which  is  a  kind  of  cadmia  fornacum^ 
and  contains  zinc,  gives  the  yellow  colour  to  the  copper,  as 
every  one  knows. 

6.  Wallcrius,  after  mentioning  the  ftrong  foap  leys,  or 
cauftic  lexivium,  and  other  methods  for  fixing  mercury  a 
folid  fiate,  tells  us  very  gravely,  that,  by  means  of  a  cer- 
tain gradatory  water  ^  whofe  compofition  he  affirms  to  have 
learned,  with  great  labour,  from  the  Treatife  of  Creuling  di 
Jureo  Vdlere^  he  could  make  a  coagulum  of  mercury  when- 
ever he  pleafed,  of  fuch  confiftency,*"  that  great  part  of  it 
would  fuftain  cuppel'ation;  but  this  pretended  Adept  has 
taken  care  not  to  difclofe  to  the  reader,  the  procefs  to  make 
tiiat  kind  of  miraculous  water. 

7.  LemeryjPomet,  and  others,  lay  down  fome  external  marks 
for  diftinguifhing  thofe  places,  in  which  there  are  mines  of 
quickfilver;  namely,  thick  vapours  like  clouds,  ariiing  in  the 
months  of  April  and  May,  the  plants  beii)g  much  larger  an4 
greener  than  in  other  places,  the  trees  feldom  bearing  flowers 
or  fruit,  and  more  llowly  putting  forth  their  leaves,  tcc^    But 

tbcfe 
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SECT.    288.    (Additional.) 

Quickfilver  united  to  gold,  or  filver. 
Hydrargyrum  argento  vel  auro  adunatum. 

The  ftate  in  which  mercury  is  found  alloyed^ 
or  amalgamed  with  filver,  according  to  the  ext 
preffion  ufed  by  Mineralogifts,  appeared  to  Sir 
Torbern  Bergman  to.  deferve  a  particular  place 
in  the  Se3.  21  j.  of  his  Sciagrapbia. 

Our  Author  had  already  mentioned  this  com- 
bination at  the  end  of  the  laft  Seftion :  and  Mr. 
Kirwan  ailerts,  on  the  authorities  of  Monet  and 
Lin.  Von  Gmelin,  that  in  Sweden  and  Germany 
mercury  has  been  found  united  to  filver,  in  the 
form  of  a  fomewhat  hard  and  brittle  amalgam. 

Rome  de  Tlfle  had  a  fpecimen  of  this  natural 
amalgam  from  Germany,  which  is  imbedded 
in  a  quartzofe  mafs,  and  mixed  with  cinnabar, 
as  Mr.  Mongez  afferts ;  and  he  adds,  that  in 
the  Royal  cabinet^  atthe  King's  Garden  at  Part's^ 
is  depofited  another  fine  fpecimen  of  this  mercu- 


•tmm 


'hdfe  marks,  fays  Neumann,  are  far  from  b^ing  certain.  Th^y 
are  not  obferved  in  all  places  where  there  is  quickfilver,  and 
they  are  obferved  where  there  is  none.  In  the  Hartz-foreH 
art  feen  abundance  of  thofe  cloudy  exhalations,  though  not  a 
grain  of  mercury  is  found  there ;  to  which  may  be  added,  that 
at  Almaden  in  Spain,  where  fo  large  quantities  of  quickfilver 
ores  are  found,  no  ilmilar  indications  are  obfeired.  lhe£ditor. 

rial 
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rial  ore,  which  was  found  cryftallized  111  the 
mine,  called  Carolina^  at  Muchel-lanfberg,  ia 
the  Dutchy  of  Deux  Fonts.  The  fame  Mr* 
de  rifle  fpeaks  alfo  very  pofitively  of  a  fpeci- 
men  oi  native  gold  from  Hungary,  which  feem$ 
to  be  a  natural  amalgam  of  gold  and  mercury. 
It  is  compofed  of  quadrangular  prifms,  of  a 
greyifli  yellow  colour,  and  of  a  brittle  textiire. 
This  fpecimen  is  alfo  in  the  King's  cabinet  at 
the  Royal  Garden  at  Paris,  See  his  Note  344 
and  345.  p.  420.  of  the  firfl:  volume  of  his 
Crijialograpbie. 

Mr.  Kirwan,  fpeaking  of  the  method  of  ex- 
amining the  purity  of  gold  by  the  moiji  way^ 
fuppofes,  with  Sir  Torbern  Bergman,  that 
there  are  natural  amalgamations  of  mercury 
with  gold  and  Jilver  :  and  Neumann  obferves 
(p.  154.  of  his  firft  vol.  in  8vo.),  that  fome- 
times  a  mineral,  containing  gold  or  filver,  is 
met  with  among  mercurial  ores,  although  this 
is  a  great  rarity  \a\ 

It  is  evident,  therefore,  from  what  has  been 
faid  in  this  Seftion,  and  to  which  may  be  added 
the  amalgamation  already  mentioned  in  Note 


1  • 


\a]  This  obfervation,  fays  Mr.  Neumann  (p.  155.  of  his 
firft  volume,  8vo.)  feems  to  fufficiently  refute  the  opinion 
of  thofe  who  hold  mercury  to  be  an  hypoflatic  principle,  or 
ingredient  in  all  metals.  For  if  metals  were,  and  continued 
to  be,  produced  from  mercury,  wc  certainly  fliould,  often- 
times at  leaf!:,  difcover  one  where  the  other  is.  Our  Noble 
Author  explains,  in  a  very  judicious  manner,  this  old  opinion  ♦ 
of  ancient  Chymifts.  See  his  Sect.  220.  {the  296  of  this  edi* 
ti9n.) 

I  It 
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tf,  N^  2,  to  the  laft  Seftion,  Note^  to  p.  524, 
N°  3.  to  p,  526 ;  and  alfo  by  the  following 
Seft.  292.  thai:  there  naturally  exift  various 
ores  of  quickfilver,  amalgamated  wixh^  Jilver^ 
gold^  and  other  minerals,  although  they  be  but 
feldom  met  with. 


■b^ 


It  is  very  probable,  that  the  extraordinary  great  fpecific  gra- 
vity which  is  found  in  feme  fpecimens  of  running  quickfilvetf 
proceeds  often  from  its  being  naturally  amalgamed  with  gold. 
According  to  Boerhaave,  it  may  proceed  alfo  from  its  being 
rediftilied  a  great  number  of  times.  By  the  fame  reafoning 
we  may  fufpe£l,  that  the  fraalleft  of  the  fpecific  gravities  of 
quickfilver  proceed  from  its  amalgamation  with  Jiivtr^  leaJ^ 
and  other  metals,  ^x\A  fiini -metals^  which,  in  fpite  of  repeated 
diftillations,  may  dill  preferve  their  union  with  it ;  and  Boer* 
haave  aiTerts,  that  after  rediflilling  a  great  number  of  timet 
the  fame  amalgam  of  quickjilver  vv'ith  lead  or  tin,  he  never  could 
pcrfe£ily  free  them,  by  this  method,  from  one  another*  Su 
the  laft  Article  of  hii  Seconcf  D'lfkvt^tion  on  Mercury,  p.  139, 

That  Mercury  is  many  tiriies  found  amalgamated  with  lead^ 
is  eafily  evinced,  by  the.  procefs  of  Mr.  GroiTe,  related  ia 
the  Memoirs  of  the  French  Academy,  and  mentioned  by  Mr. 
Macquer  in  his  Eleme7its  of  Chemtjiry^  p.  296.  Chap.  6.  iii 
1 2mo.  of  the  fifth  Engli(h  edit,  where  the  method  of  extracting 
mercury  from  fome  folutions  of  lead  is  defcribed ;  but  the 
fame  Macquer,  in  his  Chemical  Dictionary ^  p.  205.  Vol.  IIL 
in  i2mo.  politively  affirms,  that  though  Beccher  and  Kunche! 
have  given  other  proccfies  for  this  extradition  of  mercury  from 
lead:  and  although  the  method,  indicated  by  Mr.  GroiTe,  be 
eafier  than  the  other  procefs  ;  neverthclefs  it  docs  not  fucqeed, 
if  rhc  lead  is  quite  pure,  without  any  amalgamation  with  mer- 
cury. .  And  Boerhaave  has  cxpreQy  made  the  lame  aflertion, 
complaining  of  thofe  Authors  who  affirm  the  contrary.  See 
his  DiflVrtation  de  Mcrcurlo^  p.  133.  at  the  end  of  thefecond 
vol.  of  his  Chcroiftry,  of  the  Lat.  edition  1732,    72?^  Editor. 


SECT, 
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S  E  C  T.    {289.    (218.) 

B.  Mineralifed,  Mercurius  mineraltfatus. 

i*  With  fulphur,  Mercurius  fulpbure  mine- 
raliJ4t!4U .  Pure  cinnabar,  Cinnabaris  na-- 
tiva  [^]. 

This 

[^]  Native  cinnabar  as  of  different  fiiadcs,,  from  yellow i(h 
to  a  deep  red;  and  is  found  alone  in  h&rd^  or  in  friable 
maffcs,  either  (bapelefs,  or  cryflallized  in  cubei^  and  fome- 
times  tranfparent.  It  is  found  alfo  in  very  heavy  red^  or 
hrowtd/b  red  floxies  and  fands;  and  intenxLi^^  wich  clay 
or  ftone,  or  interfperfed  through  the  ores  of  other  metals, 
particularly  thofe  oifUver^  copper^  or  martial  pyrites. 

Its  texture  is  either  radiated,  (Iriated,  fcaly,  or  granular. 

One  hundred  parts  of  cinnabar  contain  about  80  of  mercury 
*and  20  of  fulphur ;  but  artificial  cinnabar  contains  a  littre 
more  fulphur;  and  heace  its  colour  is  darker.     Kirwan, 

I  have  lately  revived  fonae  quickfilver  froffi  native  cinnabar, 
by  mii^ing  with  it,  after  it  was  reduced  into  powder,  an  equal 
weight  of  iron  filings,  in  a  glafs' retort,  and  the  lofs  amounted 
to  nearly  twenty-one  per  centum^  whilll  the  artificial  cinnabar 
tevived  in  the  fame  manner,  loft  23,2  pounds  in  the  hundred* 
The  Editor, 

It  fublimes  in  clofe  velTels ;  but  is  dccompofed  in  open  ones, 
and  volatilized  when  fuflicicnt  lijat  is  applied. 

It  is  infoluble  in  nitrous  arid,  as  Monet  alferts,  p,  313.  of 
his  Treatife  on  Metallic  Solutions^  edit.  1775. 

Macquer  fays  abfolutely,  that  cinnabar  is  not  attacked  in 
the  humid  way^  by  any  of  the  chemical  folvents :  the  virrioiic 
acid,  however,  when  urged  by  heat,  may  be  faid  to  calcine 
it,  as  will  be  mentioned  hereafter. 

M in eralo gifts  reckon  fix  varieties  of  cinnabar  naturally 
fbun^i  in  the  earth  :  i.  Friable^  commonly  cdXi^d  Jlowers  oi 

Q  q  cinnabar  J 
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Thi^  is  of  a  red  colour ;  and  its  fpecific  gra- 
vity to  water  is  as  7500  to  1000. 

a.  JLoofe  or  friable  cinnabar,  Cinnabar  is  friabi^ 
lis^  it  looks  like  red  ochre. 

It  is  found  in  the  Duchy  of  Zweybruck  or 
Deuxponts^  in  Germany. 

b.  Indurated,  Miner  a  Mercurii  indurata  ;  folid 
cinnabar.  Is  of  a  deep  red  colour,  and, 
with  refpeft  to  its  texture,  is  cither, 

1 .  Steel-grained,  from  Siebenburgen; 

2.  Radiated; 

3.  Compofed  of  fmall  cubes,  or  fcaly,  from 
Jdria  and  Hungary  ;  or 

4*  Criftallifed, 

a.  In 


cinnabar^  or  native  vermillion.  It  has  the  confiftence  of  a 
very  fine  powder,  and  fometimes  has  a  needle  form  appea- 
rance,.  It  is  found  in  Idria^  in  the  Dutchy  oi  Deux  Ponts^  at 
Adenidot  in  Normandy:  2.  Striated^  in  the  form  of  needles^ 
which  are  fometimes  difpofed  into  radiations  from  a  common 
center.  It  is  very  brittle,  and  contains  the  greatcft  quantity 
of  quickfilver.  It  is  found  at  Almaden^  in  the  Dutchy  af 
Deux  Pouts ^  and  in  Tranfylvania  :  3.  Lamellated^  or  in  the 
form  of  leaves :  it  only  differs  by  its  figure  from  the  pre- 
ceding, and  is  found  with  it :  4.  GranulaUd^  of  a  dark  red 
colour,  often  of  a  compact  and  folid  texture :  fometimes  its 
colour  is  pale,  like  the  peach-tree  flowers.  It  is  found  at 
Siebanburgcn^  and  at  the  above-named  places:  5.  the  ArgiU 
laceous  cinnabar,  fo  called,  on  account  of  its  mixture  with 
clay,  and  fat  earths ;  its  form  is  lamellated,  and  is  eafily  dif* 
folved  in  water,  on  account  of  the  earthy  mixtures.  It  is 
found  at  Idria  and  Wolfichi :  6.  finally,  the  Cry/ializid^- 
which  is  often  tranfparent.     Monggz, 

ProfefTor  Brunnich,  in  particular,  fays  alfo,  in  a  Note  to 
this  Setflion,  that  fome  tranfparent  pieces  of  cinnabar 
are  fouud  alfo  in  the  mine  near  New-Mseerktel,  in.  Carin* 
thia. 

Tho 
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a.  In  a  cubical  form;  it  is  tranfparent,  and 
deep  red  like  a  ruby,  from  Mufchlanfberg  in 
Zweybruck.  ^ 


The  finer  coloured  cinnabrine  ores  are  never  worted  for 

* 

extracting  the  merctify,  but  employed  as  pigments ;  but  they 
have  been  very  injudicioufly  preferr«d  to  the  more  pure  fac- 
tidous  cinnabar  for  medical  lifes ;  as  we  felddm  meet  with 
any  native  citinaibar,  that  has  not  fome  qiixture  of  earthy  or 
ftony  matter,  nor  with  two  t)ieces  that  pcrfe6tly  agree.  la 
the  {hops  three  principal  forts  are  diilinguifhed  i  viz.  i.  iti 
THAffes  weighing  from  i  to  6  and  more  ounces  i  i.  in  grains 
prepared)  by  breaking  the  worfer  maiTes,  and  picking  out  the 
heft  coloured  bitst  and  3.  wq/bed  cinnabar^  which  is  prepared 
by  wafhing  of  the  lighter  impurities  that  are  found  in  it. 

No  native  cinnabar  fliould  ever  be  employed  iriternallj^ 
as  medicine,  without  being  purified  by  fublimation<  I  have 
neve^i:  met  with  any  native  cinnabar,  fays  Newmann,  that  did 
not  leave  dn  fubiimation  a  grey  afh  or  fand,  amouhting,  in 
different  parcels,  from  oht^ninth  to  onc'Jifth  of  the  mineral 
employed:  the  tefiduum  had  no  gold  in  it,  although  the  co* 
lour  of  its  folution  and  precipitate  gave  at  the  firA  fight  fome 
oxjkdtation.  \ 

It  is  obfervable,  fays  Mewmah,  p.  157,  of  his  fir  ft  vol,  irt^ 
8vo.  that  though  vitriolic  acid  forms  with  mercury  a  lively 
]felloW  concrete,  called  Turfeth  Mineral^  and  with  the  in- 
flammable principle  (the  phlogiftic  fubftance)  a  yellow  fulphur : 
and  although  fulphur  itfelf  forms  with  mercury  a  beautiful  red 
cinnabar ;  yet  the  fame  vitriolic  acid  totally  dcflroys  this  red 
Colour  J  rendering  it  as  white  zi  milk.  I  repeated  this  curious 
proccfs  juft  before  I  wrote  this  NotCj  artd  found  that  the 
^triolic  acid  does  not  produce  immediately  the  leaft  change  of 
colour  in  common  cinnabar  ^  but  being  digefted  in  a  glafs  cup, 
over  a  ftrong  fand  heatj  it  foon  turned  as  ivhite  as  cream:  and 
the  vitriolic  acid  took  the  fdrni  t>f  a  llrong  fulphUieoUs  and 
Volatil  vapour,  very  fuffocating  andxorrofive;  emitting  v«ry 
piercing  fumes  for  fome  time,  which  turned  black  the  papet 
it  was  covered  with,  and  deftroyed  its  texture.      The  Editcr4 
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SECT.    SL^p.     (Addkionzl) 

Impure.  Cmnabars. 

The  three  following  merGurial  oro8  deferv* 
to  be  treated  of  in  a  feparate  place  from  th©^ 
pure  cinnabar  of  the  preceding  fedtion. 

I.  A.  mercurial  prp  is  fpyr^d  in  Iclria,  fiiys 
Gellert  (p.  57.  of  Ed.  1776;)!,  whjsre  the 
mercury  lies  in  an  earth  or  ftene,  as  if  it 
were  11,1  a.  dead  fprm ;  and  has  the  appear- 
ance of  a  red-brown  Iron-ftone ;  but  it  i$ 
much   heavier,  than   that.      It    contains 
from  3  quarters  to  7  eighths  of  the  pureft 
mercury;  leaves,  after  diftiUation,  a  very 
black  Itrong  earth  behind^  and  giv§«i  (om^ 
marks  of  cinnabar.     This  mineral,  how-*^ 
ever,    feems   not,    with   that    particular 
.  property  as  already  mentioned,  to  be  called, 
an  ore ;  but  may  rather  he  placed  to  thft 
native  mercury.  For  as  we  do  not  know  the 
ultimate  divifibiiity  of  mercury,  we  can- 
not juftly  determine  the  point  of  its  flul-! 
dity,  although  its  globules  may  no  more 
be  difcernible. 
.  Thefe  are  the  w^ords  of  this  great  Mctallur- 
^ift ;  and  had  he  not  faid,  that  this  ore  re-, 
quired  a  diftillation  to  difengage  the  metal,  it 
niight   have    been    ranged    among  the  native 
quickfilver  ores.    Such  as  it  is,  it  deferves  to  be 
noticed  in  this  place.     The  Editor. 

2.  Liver 
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2.  Liver  ore,  which  is  moft  common  in 
Idria,  and  has  its  name  from  its  colour. 
To  all  outward  appearance  it  refembles 
an  indurated  iron-clay ;  but  its  weight  dif- 
covers  that  its  contents  are  metallic.  It 
yields  fometimes  eighty  poutids  of  quick- 
lilver  per  hundred  weight. 

3.  Burning  orb.  Br andrerz  in  German.  This 
ore  may  be  lighted  at  the  candle;  and  yields 
from  nine  to  fifty  pounds  of  quickfilver  per 
hundred  weight.  Brunnich  in  his  aditions 
fo  our  Author's  Mineralogy. 


S  E  C  T.     291.     (Additional.) 

^ickfilver  mineralized  with  iron  ^  by  fulphur. 

Pyritous  Cinnabar. 

Sir  Torbern  Bergman  inferted  this  ore  in  the 
Se<5.  177.  of  his  Sciagraphia^  and  feems  doubt- 
full  whether  this  be  a  diftinft  fpecies  from 
the  cinnabar ;  as  the  iron  is  perhaps,  fays  he, 
only  mechanically  difFufed  therein.  Mr.  Mon- 
gcs  remarks,  that  there  are  but  a  few  inftances 
of  cinnabar  in  which  iron  is  not  found  in 
its  calcined  form ;  though,  in  the  aft  of  the 
ore  being  reduced,  it  paffes  to  its  metallic 
ftate,  and  becomes  capable  of  being  acled  on  by 
the  load-ftone.  But  if  there  are  pyritous  cinna- 
bric  ores^  as  there  is  not  the  leaft  doubt  of  their 

Q^  3  exiflenco^ 
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exiftence,  they  deferve  to  be  ranged,  in  a  fc- 
parate  feftion,  by  themfelves. 

Another  pyritous  ore  of  cinnabar  was  found 
at  Menidoty  near  St.  Lo  in  Lower  Normandy.  It 
confifted  in  grains  of  different  fizes,  of  a  red 
brown  colour  :  they  had  a  vitriolic  taftq,  and 
a  fiilphureous  fmell. 

Pyritous  ores  of  this  kind  are  found  jlfb 

at  Jllmaden  in  Spain^  and  at  Stahlberg  in  the 

Palatinate.     The  cinnabric  pyrites  of  this  laft 

place  are  of  a  dodecaedral  form.     T*he  Editor 

jrom  Bomare'*sy\Antx2log\Cj  "uoLz.  p.  i66. 


SECT.    292.    (Additional.) 

Slffickjher  mineralized  with  Jilver  by  the  aerial 

acid^    and  fulphur. 

This  feems  to  be  a  native  precipitate ^^r  ^2" 
or  calx  of  mercury.  It  is  faid  to  have  been 
lately  found  in  Idria,  in  hard  compadt  maH'es 
of  a  brownifli-red  colour,  &c.  Mr.  Kirwan 
ex t rafted  a  part  only  of  this  article  from  the 
Journal  de  Phyjique  for  January  1784,  p.  6i, 
1  will,  however,  tranfcribe  a  fuller  account  of 
this  article,  as  it  feems  to  afford  feme  further 
information. 

This  ore  looks  as  a  calciform  mafs,  of  a  folid 
and  hard  texture.  It  is  of  a  brown-red  colour 
on  the  outfide,  but  of  a  red  colour  in  its  frac-^ 
ture,  which  is  granujateq, 

yariouj 


» *• 
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Various  little  globules  of  mercury  were  con- 
tained in  its  pores,  which  are  rendered  vifible 
by  being  heated,  but  are  foon  r6-abforbed  by 
cooling. 

Expofed  in  an  iron-fpoon  to  the  fire,  the  red 
colour  became  more  vivid ;  but  by  cooling,  it 
turned  yellowifh.  '     ^ 

Diftilied  in  a  pneumatic  apparatus,  a  quan- 
tity of  dephlogifiicated  air  was  produced,  though 
Icfs  by  a  fourth  part  than  an  equal  bulk  of 
common  cinnabar  fhould  produce  j  a^d  about 
nintj/'One  parts  per  centum  of  running  quickfilvfr 
were  revived. 

One  ounce  of  this  ore  being  diftilied  in 
a  glafs  retort,  a  little  yellow  powder  was  left, 
which  weighed  J  of  a  grain^  and  ftained  the 
bottom  of  the  retort,  as  the  calx  of  filver 
generally  does  on  white  glafs  an  fimilar  circum-. 
fiances.  This  powder  being  fufpeded  to  be  a 
calcined Jiher^  was  cuppelated,  with  144  grains 
of  lead^  after  being  wrapped  up  in  a  paper, 
in  order  to  offer  the  phlogifton  of  the  burned 
paper  to  the  later*  After  incandefcence,  the 
increafed  weight  of  the  lead,  over  that  of  the 
teft  of  comparifon,  proved  that  the  calx  was 
reduced  into  its  metallic  ftate  of  filver,  and 
mixed  with  the  lead. 

If  this  account  can  be  relied  upon,  it  will 
prove,  that  quickfilver,  even  in  a  calciform 
ftate,  is  naturally  found  mineralized  with  filver, 
by  means  of  fulphur.     ^he  Editor. 


Q^^  4  SECT. 
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SECT.    293.     (AdditionaO 


Perilous  Mercurial  Ores^  with  Silver  and  other 

Metals. 

Mr.  Monet,  in  his  Sp.  77.  relates,  that  he 
'found  in  a  metallic  ore  brought  from  DauphinS^ 
in  1768,  byMr.de  Montigny,  the  foUouirig 
contents.  This  t)re  is  of  a  grey^  or  wbitijh 
colour,  and  friable.  On  being  analyzed,  one 
humored  weight  of  this  ore  afforded  t*^  part  of 
'mercury  and  4  or  5  ounces  oijilv^r. 

The  remainder  was  iron^  ct^balt^  arfenic^  and 
fulphur.  See  his  Mineralogy^  p.  392,  quoted  by 
Mr.  Kirwan  at  f.  312,  and  by  Mr.  Mongez,  §. 
178.  B. 

Cinnabar^  mixed  with  arfinic^  or  realgar^  \% 
faid  to  be  found  in  jfapan^  according  to  Lin. 
Von  Gmelin,  quoted  by  Kirwan,  ibidem^  p.  312, 

At  Morsfeld  cinnabar^  and  the  white  calx  of 
arfenic^  pre  fen  t  themfelves  \v\  the  fame  rocjc. 
Kirwan,  ibidem. 


'SECT. 
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SECT.    294.    (2 If.) 

Quickfilver  mineralized^  with  fulphur  and 

copper. 

MerQurius  cupro  fulphurato  tnineralifatus. 

This  ore  is  blackifti  grey  of  a  glafly  texture^^ 
and  brittle;  crackles  and  fplits  exceffively  in 
the  fire.;  and  when  the  quickfilver  and  fiilphur 
are  evaporated,  the  copper  is  difcovered  by  its 
common  opaque  red  colour  in  the  glafs  of  bo- 
rax, which,  when  farther  forced  in  the  fire, 
or  diluted,  becomes  green  and  tranfparent.  It 
is  found  at  Mufchlansberg  in  Zweybruck,  or 
the  Dutchy  of  Deux  Fonts  [a]. 


[a]  It  is  faid,  that  there  is  alfo  found  in  the  fulphur  ii^ 
Idria,  a  black  cinnabar,  that  retains  the  colour  in  the  fubli- 
mation,  which  feems  to  indicate  an  abundant  phlogiftoa  in 
the  fulphur;  but  this  requires,  however,  a  further  confirnaa-  . 
tion.     The  Author. 

» 

Dr.  J.  R.  Forfler  fays,  too  beldly  on  this  matter,  that  the 
Author  muft  have  been  mifinformed,  as  no  fuch  cinnabar  has 
fver  been  found ;  and  adds,  that  a  certain  learned  man 
thought  he  had  likewife  difcovered  fome,  near  the  copper 
ores  at  Lauterherg ;  but  that  it  proved  to  be  a  red  copper 
calx,  which  is  flill  found  t^ere  fometiaies.     The  Editor* 

SECT. 
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S  :£  C  T.     zgs.     (Additional.) 


^Ickjtlver^  miner alhed  by  the  marine  and  vitri^ 

olic  acids.       • 


Mineralogy  owes  the  difcovery  of  this  ore  to 
Mn  Woulfe,  who  publifhed  the  account  of  it 
in  the  Phil.  Tranf.  of  London*  for  the  year 
177-6.  p.  618,  and  follo\ving. 

It  was  found  in  the  Dutchy  of  DeuxPonts,  at 
the  mine  diftinguiflied  by  the  name  of  Oier^ 
mofchaL  . 

It  had  ^Jpar-like  appearance.  This  ore  is 
cither  Bright  and  white,  or  yellow  or  blaci. 

It  was  mixed  with  cinnabar  in  a  ftony  matrix: 
and  being  well  mixed  with  |  of  its  weight  of 
vegetable  alkali,  afforded  cubic  and  oftagonal 
cryftals,  that  is,  fait  of  Sylvius,  and  vitriolatc^ 
tartar. 

The  marine  fait  of  this  mercury  is  in  the 
flate  of  fublimate  corrofive.  The  hditor  from 
Kir  wan,  p.  309. 


SECT. 
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SECT,     296.     (220.) 

Obfervations  on  ^ickjiher  (d). 

The  divifibUlty  of  quickfilver  in  the  cold 
might  occafion  fome  doubt,  whether,  it  really 

deferves 

»'  \ ■ — — 

[a]  I.  The  Noble  Author  fpeaks  in  the  beginning  of  this 
SedioQ,  about  the  great  divijibiltty  (or  rather  fiuidlty)  of 
Mercury  in  the  common  temperature  of  our  climates  j  becaufe 
it  was  not  known  in  his  time,  that  this  metal  becomes  folid 
and  malleable^  when  expofed  (;o  the  cold,  indicated  by  the  40 
degrees  below  nought  in  the  fcales  of  the  two  thermometers  of 
Fahrenheit^  and  of  Celfius^  as  has  been  already  mentioned  in 
Note  \^a\  to  Se<St.  286,  It  has  alfo  been  fliewn,  in  the  fame 
Note,  why  Mercury,  far  from  being  reckoned  as  one  of  the 
femi-metals,  deferves  rather  tp  be  ranked  among  the  perfe£i 
metals^  on  acpount  of  its  elTential  properties,  which  were 
cither  unknown  formerly,  or  not  attended  to» 

i.  But  this  metal  polTeffes  moreover  fome  other  fingular 
qualities,  and  is  applied  to  various  ufeful  purpofes,  as  well 
philofophical  as  ceconomicai,  part  of  which  requires  at  leaft 
to  be  mentioned  in  this  and  in  the  next  Note. 

3.  A  notable  property  of  quickfilver  is,  that  of  its  being 
almoft  regularly  expanded  or  contra^cd^  in  its  bulk,  according 
\Q  the  greater  or  lefs  quantity  of  heat  to  which  it  is  expofed, 
as  Wr.  De  Luc  and  other  philofophers  have  fatisfadorily 
proved.  It  is  on  this  account,  as  well  as  op  that  of  its  pof- 
feffing  a  permanent  form  in  all  the  common  variations  of  the 
atmofphere^  that  mercury  is  the  fitted  of  all  known  fubftances 
in  nature,  to  indicate  with  nicety  the  degrees  of  heat  and  cold^ 
^t  any  time  or  place  whatever,  independently  of  ^ny  reference 
to  our  feiifations,  which  are  continually  varying. 

4.  The  relative  quantity  of  this  increafe  or  variation  of 
mercury  in  its  bulk,  has  been  afcertained  by  Sir  G.  Shuckburg, 
in  the  Phil.  Tranf.  for  1777,  p.  566.  to  be  -.1°  y  ir^i^  -y  > 
though,  by  error  of  the  prefs,  it  is  there  markcC  ffy),  irom 

th« 
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deferves  to  be  called  a  metal,  if  it  had  not  a 
/  right 


the  freezing  point  of  ice  (or  from  its  meltings  which  is  a  more 
precife  point)  to  that  in  which  water  boiU^  To  this  quantity, 
however,  muft  be  added  ^^^,  on  account  of  the  expanfion  of 
the  tube  in  which  the  experimentswere  made;  fo  that  the  whole 
incrcafa  of  the  bulk  of  mercury,  by  the  variation  of  thefe 
two  temperatures,  'amounts  to    n:-^ /  3>Q7+4QO-^4  ^>^J'\ 

54,479X63,07X400        25Z2&/ 

of  its  former  bulk. 

5.  This  quantity,  howievcr,  being  too  fmall  to  be  eafify 
perceived,  rendered  it  necefTary  to  make  ufe  of  a  proper  con- 
trivance to  form  that  very  ufeful  inftrument,  called  the  Thermo* 
meter.  This  confifts  in  a  hoUow  ballof  glafs,  blown  at  the 
end  of  a  narrow  tube  of  the  fame  fubflance,  whofe  bore  muft 
he  vcty  imall  and  veiy  even  in  its  whole  length.  This  being 
well  filled  with  pure  mercury,  boiled,  and  hermetically  fealed, 
without  leaving  any  sir  in  the  infide,  is  expofed  to  the  heat  of 
boilintr  water,  when  the  barometer  {lands  at  30  inches,  the 
jiican  of  its  variations  in  our  climates.  The  point  aniwering 
to  the  upper  furface  of  the  inclofed  mercury,  is  marked  with 
a  fJk  thread  round  the  tube,  and  afterwards  marked  thefein 
with  a  tile;  a  iimilar  mark  being  taken  alfo  when  the  inftru- 
ment  is  immeried  in  thawing  ice.  The  interval  between  thefe 
two  marks  is  tranfpofed  upon  a  brafs  fcale  annexed  to  the 

tube. 

6.  This  fpacc,  or  interval,  is  divided  into  180  equal  parts, 
or  decree!^  according  to  the  fcale  of  Fahrenheit;  or  into  100 
de'^rc  i,  according  to  that  of  Celiius,  ufed  in  Sweden:  or  into 
80  de^rees^  according  to  that  of  Heaumur,  ufed  by  the  French, 
in  the  fnft  Scale  the  number  212  is  put  on  the  mark  of  boiU 
irtT  u,\ater ;  32  on  the  freezing  point;  and  the  o^  on  the  32 
divifion  below  it.  This  is  the  mod  convenient  of  the  three 
thern:;o:r.elrical  fcales,  fince  all  variations  of  heat,  in  common 
oblcivarions,  are  diftindHy  and  fimply  announced  ;  and  are 
fn:i;iii  cnoiic_h  to  render  the  ufe  of  fra^flions  unncceflary ;  but 
thofc  of  l^cautnur  and  i.£:Jiu5^  each  of  the  firfl  being  equal  fo 
2y2s^  oi  Fahrenheit ^  and  each  of  Celfiui  to  1,8  of  the  fame, 
rer.uirc  cftcn  to  be  fubdividcd,  and  to  be  diftinguiflied  by  tlie 
vvr.rds  ni.'tvc  or  h.-.on.  nuugut^  10  be  imdcrHood  Vvithout  mif- 
t:.kr.     Thus,  for  inilaiice,   25  degrees  of  the  Swcdifli  thcrmo- 

^        X  meter. 
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right  toit'ffdm  the  earlfeft  times^  being  then 

reckoned 


i^m 


sneter^  aboye  ix  ieJfiwzzi^X  1)8^^32  =  77  ;  or  to  13  degr«ei^ 
of  Fafifrenh^ii^s  fcale;  and  the  fame  mimbcr  of  digr4e&  of 
Reaumur's  fcale,  are  25X2,  25=b32::;;:S8;^  or  to^4^  of  thii 
ipime  fcale  of  Fahr^r\beit^   ^ 

,  7*  It  was  affiitiiied,  ia  the  beginning  of  this  Note,  that  Cii« 
expaniions  of  the  bulk  of  quickfilver  by  heat,  are  nearly  (for 
they  are  not  Jiri.^tfy  fo)  in  a  regular  arithmetical  progreflion, 
according  to  ;the  quantity  of  heat  it  is  expofcd  to;  and  fucU- 
feems  to  be,  the- cafe,  according  ta  the  Table  publiihed  by  the 
fame  Mr.  d«  L^t^c,  at  p.  309^  of  his  firil;  volume  on  the  M§!* 
dificatioJU  of  ihi  Jtmufphtre*  The  following  extrad  oi  tiut 
.  tabl&^ews  tbi^fe  variations  :  and  the  firA  and  iecond  diifereaceii 
are  added,  in  order  to  render  thefe  irregularities  more  ieafiblcv 
Tbay  are  fuph  as  can  hardly  be  conceived  from  the  nature  of 
any  fiibfl:aac%  without  the  influence, of  extraneous  and  acci^ 
dental  Gaufe^,  which  may  have  efcaped  the  attention  of  the 
obferver ;  neither  b^ve  they  been  found  exactly  true  by  Dr. 
Crawford.  Mr.  de  Luc  fuppofes  the  whole  heat  from  the 
melting  ice  to  that  of  boiling  water^  to  be  divided  into  8ot' 
parts,  by  the  fra^ionaj  fubdivifions  of  which  he  expreOes 
the  abfolute  quantities  of  heat,  anfwering  to  each  ^  or  10  de« 
grees  of  Reaumur's  thermometer  (  =  22,5  of  Fahrenheit *» 
fcale)  5  fo  that  the  whole  fum  of  thefe  fra^ious  amounts. 
exAiStly  to  the  alfuined  number  80 ;  they  are  as  follows  : 

Reaumur's  Fahrenheit's        Quantities  FIrft  Second 

Thermometer.      Thermometer.        of  heat.        diflt^renccs.      di^ereuces^ 

Degr.  Bo 212  • 

70 189,5  9'44  ^5 

60 167  9,60  'j^         +,06 

50..  ••.  144,5  9,70  'j^         -,06    ' 

40 122  9,86  *^^  --,o4: 

3^ 99»5  ic>>o8  '^^         +,!<> 

20,....   77  10,20  *^g         —,06 

JO S4>5  ^0*38  '5         -,,i8 

o 32  10,74  '^ 

8.  Our  Author  obferves  (Sed.  286.  [b]  p.  578,)  that,  al- 
tbough  mercury  is  fluid,  it  is  by  no  means  weti  unlefs  Ibme 
w^tcr.be  intermixed  in  its  fubftance.    This  lafl  is  a  fa^  I  have 

chanced 
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reckoned  among  the  metals,  when  even  they 

were 


thanced  to  fee  xrtote  thatl  oilce,  by  the  W^tety  vapour  thaf 
arofe  from  boilitig  quickfilvcr,  prcvioufly  td  fill  therewith  fomcf 
baremeters.  But  chemifts,  lefs  accurate  in  their  words,  ex- 
prefs  ^metimes  the  adhefion  of  this  metal  to  filver  and 
gold,  faying,  that  it  iveis  theniy  on  account  of  the  external  Ap- 
pearance arifing  frorti  the  ftfong  attraftioti  it  has  to  both. 

9.  Though  mercury  does  not  a6t  on  eaf ths  j  it  unites  and 
amalgamates  with  the  greatefl  part  of  metals.  This  is  a  kmd 
of  folution  which  makes  no  cfFervefcence,  becaufe  no  fixed  air' 
arifes  from  thefe  procefles ;  and  if  any  lofs  of  phlogifton  hap- 
pens in  the  conflidl,  it  is  neither  very  confiderable,  nor  with 
fuch  a  rapidity,  as  10  render  it  felf-known  to  our  fenfes,  as 
the  Chemifts  of  Dijon  remark,  Vol.  III.  p.  425. 

10.  The  following  articles  relating  to  thefe  amalgamations 
of  mercury  with  other  metals,,  are  extracted  from  the  fame 
third  volume  of  the  Chemiftry  of  Dijon,  where  the- experiments 
of  Mf.  Sage  of  Paris  arc  frequently  quoted;  and  there  is  not 
the  leaft  doubt,  but  they  have  been  repeated  and  well  afcer-' 
tained  by  the  fame  Academicians. 

11.  The  amalgam  of  gold  and  mefcufy,  cryftallifes  into 
quadrangular  pyramids.  Six  ounces  of  mercury  are  retained 
by  one  of  gold  in  this  cryftallization ;  bilt  that  with  filver 
Contains  one-fourth  more  of  quickfilvcr. 

12.  The  flrong  mutual  attradtion  between  mercury  and 
gold  or  filver,  is  the  ground  of  the  method  of  feparating  thefe 
ntetals,  when  they  arc  native,  from  the  earthy  fubftanccs, 
that  are  naturally  found  mixed  with  in  the  mines ;  tho 
frpalleft  metallic  particles  forming  an  amalgam  with  it.  Part 
of  the  mercury  is  drained  off,  and  the  remainder  is  afterwards 
dlffipated  by  the  heat  of  proper  furnaces  built  for  that  pur- 
pofe. 

13.  This  amalgam  ferves  alfo  to  cover  preces  of  copper 
and  filver,  with  a  golden  furface,  fo  that  they  appear  as  if 
intirely  made  of  lolid  gold. 

The  pieces  being  well  cleaned,  are  dipped  in  a  feeble  aqua 

forth ;   afterwards  in  a  nitrous  folution  of  quickfilvcr,  which 

covers  their  furface  with  a  kind  of  filvering;  and  finally,  the 

amalgam  of  gold  is  very  equally  fpread  over  them}  this  being* 

dofl<| 
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d«Be,  th^  piece  is  expofed  to  a  proper  heat  to  volatilize  the 
mercury,  which  leaves  the   gold  ftrongly   adhering  to   the 

metal,  &c« 

14.  The  amalgam  with  diver  is  alfo  fufeeptible  of  cryllaU 
liEatioD.  It  afl'umes  a  dendritical  form:  and  every  ounce  of 
£lver  retaiixs  8  of  mercury.  It  is  with  this  amalgam  that 
is  produced,  -by  means  of  nitrous  £cidf  well  freed  from  the 
vitriolic  by  the  nitrous  folution  of  filvir^  that  curious  ap^ 
parent  vegetation,  called  Arbor  Diana ^  or  jtrhr  Philofopho-*' 
rum.     The  following  is  the  Ihorteft  procefs« 

Diflblve  4  grofs  {  =  228  grains zz^x  71).  of  filvcr,  and  t 
{zzi  X  72  ^r.)  of  quickfilver  in  pure  nitrous  acid i  ,add  to  the 
folution,  when  made,  .5  ounces  (  =  5x576  gr.)  of  diiUHed 
water:  put  this  folution  .into  a  fpherical  veflel  of  white  glafs^ 
at  the  bottom  of  which  mufl  already  be  put  t  grofs  (6  x  72gr.) 
pf  an  amalgam  of  filver,  of  the  confidence  of  butter  :  let  the 
veflel  be  kept  in  a  quiet  place,  free  from  any  (baking  or  ex- 
ternal agitation ;  and,  at  the  end  of  fome  few  hours,  the 
figure  of  a  bufh,  or  tree  of  filver,  will  be  formed  within  the 
water  of  the  glafs  veflel.  The  metals  contained  in  the  folution, 
and  in  the  amalgam,  attract  each  other;  and  a  number  of 
fniall  tetr^hedral  cryfbals  are  formed,  which  lay  hold  at  one 
another's  end,  and  form  the  appearance  of  a  vegetation,  as  I 
have  feen  in  various  cabinets  of  Natural  Curiofities. 

1 5.  Quickfilver  is  alfo  employed  in  Chili  and  Peru,  to  ex- 
traft  the  native  filver  from'  its  ores,  by  amalgamation,  as  hai 

'  juft  been  related,  of  thofe  of  gold  :  the  mercury  is  either. fe- 
parated  by  didillation  in  large  retorts  of  iron;  or  elfe  the  moil 
fluid  part  is  prefled  put,  and  the  remainder  is  driven  off  by  a 
diftiilation  per  defcenfuniy  putting  it  in  a  kind  of  metallic  fieve 
over  a  veflfel  of  water,  to  receive  the  mercury,  which  is  driven 
down  by  the  fire  lighted  in  a  veflel  above  the  amalgam. 

1 6,  Copper  amalgamates  very  diffcultly  with  mercury,  and 
only  byjuii^ing  blue  vitriol  with  mercury  and  water  in  an  iron 
retort,  over  the  fire.  The  acid  attacks  then  the  vefllsl,  and 
the  copper  is  precipitated  in  a  metallic  ftate,  which,  by  ftirriag 
it  hot  with  an  iron  fpatula,  unites  to  the  mercury;  but  it 
(hews  no  kind  of  cryflallization. 

17,  Two  ounces  of  melted  lead  being  poured  on  a  pound 
of  mercury,  produce  a  half  fluid  amalgam,  which  being  de- 
canted, gives  fome  cryftals  like  thofe  of  filver.  One  ounce  of 
thefe  cry  dais  retain  one  and  a  half  of  mercury.    This  amalgam 
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h  advantagebufly  employed  to  lute  the  glais  veifels,  io  whfeh    . 
^cimehs  of  Natural  Hiftory  are  to  be  preferred  in>^irks  et 
wine,  as  it  has  an  admirable  effedt  in  preventing  etaporatioii 
by  the  clofe  ftoppage  it  makes » 

•  18.  The  amalgtfm  of  quickfilrer  with  tin,  is  adTantflgeoi^liy 
dfnployed  ia  making  looking-glaifes,  'or  mirrors^.  The  thia 
iheet  of  tin  is  laid  ^own  on  a  large  flat  taMe  of  ftone:  a 
proper  quantity  of  mercury  (in  which  fome  tin-has  been  dif^ 
folvcd,  to  avoid  its  defiroying  the  iin  §)eet)  is  rubbed  ov^f, 
with  a  lump  of  cloth  like  a  fl^t  bung,  and  the  gkis  i&eare^ 
fully  flided  upen  it  f^om  one  end  to  the  other,  "in  fuoh  a 
manner,  that  the  dirt^  cruft  xJf  thei  quickfiJv6r  iiB  driven  off 
before  it's  edge :  the  g^afs  h  then  loaded  with  weights  all  over  ; 
by  inclining  gradually  the  ftone-table,  the  fuperfluous.  mercury 
is  difcharged ;   and  in  a  few  hours  both  ebhere  together. 

19.  The  amalgam  of  tin  is  fufeeptible  oi  cryi^allization, 
which  is  in  the  form  of  thin  fbiiRiag  lamdlUPy  with  polygonous 
cavities  between  one  another.  Two  ounces  of  tin  retain  6  of 
mercury  in  this- cryflaHization*^    " 

Quick filver  prtKluces  no  amalgam  with  iron  (See  Note  f  rf}, 
N°  3.  to  p.  580.),  nor  with  reguhts  ef  antmimy.  The  iirft  is 
the  beft  intermedium  to  revive  mercury  from  binfiabarj  and 
antimony  is  alfo  employed  fbmetinfies  for  the  fame  operation-, 
though  not  with  equal  advantage.    See  the  Note  to  p.  591^. 

20.  The  amalgp.m  with  bifmuth  may  be  pcFformed  by 
heat:  it  produces  regular  cryftals  of  an  o6ta6dral  form,  and 
lamellated  triangles  and  hexagons;  they  are  Mack  on  the 
upper  furface,  and  Ihining  underneath ;  two  ounces  of  bifmutk 
retain  double  their  weight  of  mercury  in  this  cryftallizatioufc 

21.  When  fafed  zinc  is  poured  on  mercury,  a  crackling 
noife  is  heaixl,  that  relembles  what  k  produced  by  *  hot  body 
when  thrown  into  boiling  water.  This  amalgam  cryftallifes 
very  well  into  lamellated  hexagonal  figures,  leaving  cavities 
•mong  thcmfelves.  One  ounce  of  zinc  retains  two  and  a  half 
of  mercury  in  thiii  cryftallization. 

22.  Quickiilver  does  not  amalgamate  with  arfenic^  but  by 
the  force  of  heat,  and  this  in  a  very  fmall  quantity ;  nor  doc* 
it  amalgamate  with  cobalt  nor  with  nickUm 

Mr.  Machy  obfcrved,  that  on  the  a6t  of  amalgamation, 
fome  cold  is  produced.  He  covered  the  ball  of  a  thermometer 
with  tin-foil,  and  putting  it  on  mercury,  the  thermometer  fell 
fome  degrees.    This  phenomenon  thoroughly  agiees  with  the 
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new  doftrine  of  Dr.  Crawford  on  Elementary  Fire ;  as  a  folid 
body  requires  a  greater  addition  of  heat  to  pafs  from  the  folifi 
to  the  fluid  ftate :  fo  that  the  fenfible  heat  of  the  thermometer 
muft  be  diminifhed,  to  utiite  to  the  tin-foil,  with  which  it  wa^ 
covered,  in  the  motncnt  of  becoming  fluid,  v 

23,  This  metal  always  ftels  cold,  wheh  touched,  in  the 
-    common  temperature  of  the  atmofphere.    Fourcroy  fays,  that 

we  are  deceived  in  this  cafe  by  oiir  own  fenfatiohs;  for  the 
thermometer  being  dipped  in  the  fan'ie  mercury,  does  not 
Ihow  any  lower  degree  of  cold.  The  great  continuity  of  con- 
tact between  the  live  Ikin  and  the  numerous  ihetallic  parti- 
cles, in  an  equal  fpacc,  which  are  proportional  to  its  great 
fpecific  gravity,  neceffarily  produces  a  Wronger  fenfation  of 
its  own  temperature,  this  being  always  much  lefs  than  that 
of  a  living  body;  and  of  courfe  the  multiplicity  of  thefe 
points  of  cohtaft  being  all  applied  at  once  to  this  organ  of 
our  fenfation,  itmft  be  more  powerfully  felt,  than  whenever 
we  touch  any  other  matter  that  is  lighter  in  itfelf,  or  of  a 
much  lefs  derility, 

24.  On  the  contrary,  it  is  geriei'ally  obferved,  that  (|uick- 
iilver,  when  expofed  to  the  fame  degree  of  heat,  and  in  the 
fame  circumftances,  with  various  other  bodies,  becomes  fooner 
hoi  than  any  of  them.  The  fundamental  principle  of  this 
phcenomenon  confifls  in  tht  fmall  quantity  sf  jpecific  fire,  or  in. 
the  lefs  capacity^  with  which  mercury  is  naturally  endowed 
for  receiving  heat.  This  is  fuch,  tl^at,  compared  with  the 
capacity  of  water  for  the  fame  purpofe,  it  is  in  the  ratio'  of 
0,033  to  100,  as  appears  by  the  Table  I  have  publiflied  of 
the  fpecific  fire  of  various  bodies,  in  my  Effay  on  Elemehiary 
Fire,  This  Table  was  grounded  upon  various  important  ex- 
periments and  obfervations  made  Ly  Islr.  Kirwan,  in  confe- 
quence  of  the  Nciv  Theory  on -Fire ^  difcovered  and  publifiicd 
by  Dr.  Crawford,  Hence  it  foUovvSj  that  if  equal  quantities 
of  heat  be  comniunicated  to  two  equal  quantities  of  ivnter 
Und  mer-curyy  this  lafl  will  have  a  temperature  thirty  times 
greater  than  water;  that  is  to  fay,  in  the  inverfe  ratio  of 
their  refpe6tive' capacities,  or  as  i  to  30  (^10,033  :  1,000)  : 
in.the  fame  manner  as  it  mnft  happen,  when  equal  meafurcs  of 
corn,  or  of  any  fluid,  ^rc  thrown  into  vefTcls,  whofe  bottoms  are 
as  30  to  I ;  for  then  the  heights  mult  necefl'arily  be  in  their 
inverfe  ratio,   viz.  of  1  to  ^o,  &c. 
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^5.  Mercury,  wheo  rubbed Uetweea  the  lingers,  en?its  a  flight 
n^jj;ucular  odour,  as  Mr.  Fouxcroy  aflefts.  1  have  attempted 
thus  experiment  many  tiipes,  but  viiithont  fucqefs  :  perhaps  o^i 
accQLuat  o£  njij:  icnperfedUon,  in  the  orga,n  of  tljis  fenfation. 

The  fame  Author  afferts,  that  when  mercury  is  pure,  if 
aeitatcd^  Jt  is  obferved,  to  fhine  wit;h  a  very  feniibde;  phofphoric 
light,  particularly  in  hot  feafous.  This  phsenoojenon  has  cer- 
tainly been  obferved  in  the  mercury  of  the  baron^et^r,  by 
feveral  philofophers. ;  bur  I  dp.  aot  Know  whether  it  is  ge- 
i;|erally  fo  in  other  circumftances :  eyea  ia  the  barojneter  it 
does  not  take  place,  unle(s  the  Torricellian  vacuum  be  not 
perfectly  made  in  the  fpace  ax  th^  top  of  the  tube.  Phials 
of  glafs  are  made  on  this  principle,  containing  fonae  quick- 
lilver,  and  hermetically  fealed,  which,  on  being  fliaken  in 
the  dark,  produce  light  enough  to  fee  the  hour  on  the 
dial  of  a  watch.  This  luminous  appearance  is  properly  of 
the  ele^ric  kind,  and  proceeds  from  the  rubbing  of  th© 
mercury  againft  the  fides  of  the  glafs,  in  a  very  rarified 
medium.  But  if  a  ferfiil  vacuum  be  produced,  by  nicely 
boiling  the  quickfilver. within  the  glafs,  there  will  not  be  any 
eled^ric  illumination.  This  coincides  with  that  curious  phaeno* 
menon,  difcovered  by  Mr.  Walfli,  and  repeated  by  Mr.  Mor- 
gan, as  defcribed,  in.  the  Philofophical  Tranfadtions  for  1786^ 
p,  190.  vi%^  that  a  perfect  vacuum,  or  a  fpace  quite  void 
of  any  fubflance,  is  abfolutely  impervious  to  the  eledlric 
matter. 

26.  Quickiilver  does  not  appear  to  diiToIve  in  water:  but 
Fourcroy  remark.'^,  that  i-hyficjans  arc  in  the  practice  of  fuf- 
pending  a  bag  full  of  it  in  vermifuge  ptifans,  during  their 
ebullition;  and  that  experience  has  evinced  the  good  effects  of 
this  practice.  Lemery  aflerts,  that  there  is  not  any  lofs  of  the 
weight  of  th^  mercury  in  this  procefs;  if  fo,  there  may  ilTuc. 
from  this  metal  fome  ejfluviuw^  which  is  mingled  wit!a  thc^ 
water,  though  fo  volatile  and  fubtle,  as  not  to  diminifh,  in  a 
fenfible  manner,  its  weight.  Others,  however,  afliert,  that 
the  mercury  lofes  weight  in  this  circumftance. 

27.  Lailly,  mercury  has  not  any  tafle  perceptible  by  the 
nerves  of  our  palate;  but  it,  however,  produces  very  remark- 
able eficdls  on  the  flomach  and  intellines  of  animals,  as  well 
as  on  the  lurface  of  the  Ikiq.    Infedts  and  worms  are  infinitely 

more 
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more  fenfible  th}£hi  other  anitnaU  of  this  dffe£t;  merautf  kilFd 
them ;  and  phyficians  employ  it  Bot  ooly  as  a  very  exoelloat 
vermifuge,  but  as  one  of  the  moft  powerful  remedies  of  the 
Materm- MetBca  fbr  many  dreadftil  difordefif,  beffdes"  rh6fe"<5f 
the  venereal  kind,  for  which  it  is  undoubtedly  the  molt  (in* 
gular  and  effe6tive  fpecific.  But  they  arb  obliged  to  difguife  it, 
almoft  cootinually,  under  various  forms  and  denomiaations, 
in  compliance  with  the  abfurd  prej,udi€e8  of  the  lower  and  il- 
liberal part  of  mankind. 

2&.  Even  the  mod  virulent  produ6t  of  mercury,  known  by 
the  name  of  Sublimate  Corrojivsy  already  mencioned  by  the 
Author^  p.  584,  which  is  the  moll  violent  poifon,  is  ofcea 
taken  internally  in  very  minute  dofes,  under  the  dineftion  of 
Ikilful  phyficians,  and  produces  the  moft  happy  cffe<5ts  in  a 
great  variety  of  cafes,  even"  of  the  moil  defperate  kind.  This 
is  a  fat5t  which  I  have  experienced  myfelf,  in  a  dreadful  fcor- 
butic  complaint  I  fuffered  for  above  four  years,  with  reftlefs 
and  violent  pains  of  the  eyes  and  head.  None  of  the  molt 
able  phyficians  in  London  and  Paris  1  confulted,  afforded  me 
any  efFedual  relief,  till  I  had  the  good  fortune  to  confult  Mr. 
Sacre,  furgeon  oculifl:  at  Antwerp,  His  prefcription  confifted 
of  three  gv^iins  o£  fuhlimate  difiblved  in  a  pint  of  common  proof 
fpirit^  called  of  pj'iney  though  it  is,  and  ought  to  be,  of  com ' 
(frumenti)^  or  malt  fpirit;  the  dofe  confifted  in  taking  every 
morning, two  fpoonfuls  of  it,  in  a  pint  of  new  milk.  In  lefs 
than  two  weeks,  I  began  to  feel  relief;  and  in  three  months 
time,  I  was  completely  cured.  The  firft  methodical  practice 
of  this  remedy,  was  communicated  tt)the  famous'Van  Swieten, 
firft  Fhyiician  to  the  Emperor's  Court,  by  my  late  worthy  and 
very  much  regretted  friend  Dr.  A.  R.  Sanches,  then  Archiater, 
or  Chief  Phyfician  to  the  Court  of  Petersburg,  as  it  appears 
by  the  laft  volume  of  the  Commentaries  of  the  fame  Van 
Swieten,  p- SSO«  of  the  Leyden  edition,  in  4to,  1772,  This 
volxirae  was  publiflied  after  the  Author's  death;  but  he  had 
enjoyed,  during  his  life,  the  glory  of  being*  the  author  of  this 
wonderful  remedy,  which  continues  to  bear  his  name  among 
the  ignorant  and  inacicurate  phyficians  of  our  times,  ^he 
Editor. 
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rwere  named  after  the  metals,  the  number  of 
both  bemg  thought  equal  (^).     ' 


[^]  !•  The  great  fpeeffic  gravity  of  quickfilver,  being  in 
fa(5t  the  nearfeft  to  that  of  gold^  and  greater  than  that  of  any 
other  metal,  plaiina  only  excepted,  fufficiently  fliews,  chat 
ttfis  metal  coold  Hot  be  ranged  with  proprietor  among  the 
femi-metals.  This  gravity  is,  however,  very  differently  ap- 
preciated by  various  Authors.  Bergman,  in  his  Sciagraphiay 
flatcs  it  to  be  1=14,110;  and  MuUchenbroek  afTcrts,  that 
jfuch  was  the  fpecific  gravity  of  the  quickfilver  that  h^id  been 
fublimed  511  times.  This,  iri  all  probability,  was  the  fame 
of  which  Boerhaave  fpeaks  in  his  firft  Differtatioit  <:/^  Mercuric^ 
p.  134.  printed  at  the  end  of  thcfccond  volume  of  his  Eleme  4a 
Chemia^  Leydcn,  1732.  But  fome  other  authors,  among 
whom  is  Mr.  Fourcroy,  reckon  this  fpecific  gravity  to  be  no 
more  than  135OCO.  Modern  experiments  fhow,  however,  that 
k  generally  lays  between  both,  vise,  about  13,600,  or  13  500. 
This,  I  am  informed,  was  the  mean  fpecific  gravity^  found 
by  the  late  Lord  Cavendifli,  aftepthe  repeated  and  nice  tryals, 
]  he  made  upon  50  different  fjjecimcns  of  quickfilver,  on  whicl\ 

he  employed  all  his    induftry  aiid   attention,    to  determine 
this  point. 

2.  The  hydroflatical  experiments  I  lately  undertook  of  this 
kind,  upon  10  different  fpecimens  of  mercury,  two  of  which 
were  revived  from  native  and  artificial  cinnabar,  by  the  ope- 
rator of  Mr.  Kirwan,  confirmed  me  in  the  fame  opinion.  The 
temperature  of  the  atmofphere  was  nearly  the  mean,  vi%.  at  the 
50th  degree  of  Fahrenheit's  thermometer;  and  the  fcales  em- 
ployed in  thefe  operations  were  fo  nice,  that  they  turned  with 
T^^  of  a  grain,  when  loaded  with  4  pounds  weight. 

The  method  enSployed,  in  afcertainihg  iht^^  fpecific  gra- 
vities^ is  the  cafieft  of  all,  and  I  thought  it  new,  till  I  after- 
wards found  it  ha*d  been  mentioned  by  Meffieurs  Luyart,  on 
their  Treatife  oi  the  Analyfis  of  If' off  ram.    It  is  as  follows : 

3.  A  phial  of  white  glafs,  with  a  ground  ftopple,  was 
counterbalanced  with  lead,  or  other  matter,  in  a  nice  pair 
of  tbales.  The  fubflance  to  be  tried,  was  introduced  into  the 
phial,  and  weighed  together  (fuppofc  —  a)^     The  remaining 
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The  oJ)lnion,  whieh  has  a  long  time  pre- 
vailed,^ that  the  quickfilver  is  a  neceflary  ingre- 
dient, and.conftituent  part  in  all  metals,  is  not 

fo 


fpace  of  the  ptiial  being   then  filltd  w'uh  diftilled  water,  it 
was  .igain  weighed  (fuppofezi^). 

A.  B.  Paritcular  care  was  taken,  that  no  bubble  of  air 
remained  in  the  infide.  For  this  piirpofe  a  very  fmall  grove 
was  made,  with  a  #le,  on  the  fide  of  the  ground  flopple: 
this  was  introduced  fideways,  without  admitting  any  air, 
leaving  room  to  the  laipcrfluous  water  to  rufli  out,  Laftly,  the 
pJxial  was  emptied,  and  cleaned  ;  and,  being  filled  wifh  the 
fame  kind  of  water,  was   alfo  weighed  (fuppofezzf). 

It   is  evident,  that  ^ — ^zr^'the  quantity  of  water  in   the 
fecond  operation  :   c — dz^e  the  water  equal  to  the  bulk  of  the 

fubftance  ;  and  that  -  is  the  real  fpaijif  gravity  fought  for. 

-^  4.  The  greateft  fpeeific  gravity  1  found  among  thefe  10 
fpecimcns  of  mercnry,  was  ~  13,620;  and  the  fmalleft  was 
=  13,450.  T\Mt  h&avlejiy  was  neither  of  the  two  that  had 
been  diftilled  from  cinoabar;  but  a  common  quickfilver  I  had 
bought  at  Apothecaries  Hall,  in  London ;  and  the  Hghteji 
was  taken  from  a  barometer  of  the  bell  and  dearer  kind,  made 
by  one  of  our  moft  reputed  in  ft  rumen  t -makers  in  England, 

5.  Various  may  be  the  caufes,  which  producje  fhe  great 
differences,  that  are  jobferved  fomttimes  in  the  fpecific  gravity 
of  mcicury.  The  moil  obvious  feems  to  be  its  roii^ture,  or 
amalgamation  with  other  metals.  Certainly,  when  united  to 
goldy  its  gravity  muft  of  courfc  be  fpecifically  augmented;  oa 
the  contrary  it  muft  be  leffened,  when  amalgamated  with  ariy 
other  metal,  plat'tna  only  excepted :  and  the  fame  muil  be  the 
event,  whenever  water,  or  molfttire,  is  found  mixed  with 
piercury  (N°  9.  of  this  fame  note  to  p.  615.) »  f^r  Jn  fuch  a 
cafe  it  will  be  found  heavier  after  evaporation.  A  fiinpje 
boiling  of  the  quickfilver, .  for  fome  time  over  the  fire,  in  an 
ippen  veflel,  will  compleatly  free  it  from  this  mixture  ;  and  no 
c;^reful  maker  of  experiments  fliould  ever  negled  this  prepa- 
ration, before  he'  undertakes  to  employ  mercury  in  spy  pro- 
celfi,  "or  purpofe  of  the  philofophlcal  kind, 
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fo  generally  received  now  as  heretofore ;  fince 
thofe  proceffes,  whieh  have  been  advaaced  as 
proofs  of  it,  and  which  have  however  but  fel* 

dofti 


6.  I  have  hinted  already,  upon  good  authority  (Note  a.  N9 
^,  to  Se6t,  286.)  that  mercury  becomes  not  «nly  purer,  biit 
heavier^  after  it  has  undergone  very  numerous  fublimations. 
The  aflercion  of  Boerhaave,  in  his  dittbrtation  already  quo- 
ted (N^.  I.  of  this  note),  where  he  fays  to  have  examined  the 
fpecific  gravity  of  the  mercury  diftillcd  511  times,  p^r  injirun 
fmnta  irreprehenfa  et  prudsht'iffima  folicttudine^  commanded 
my  belief :  but  quandoque  bonus  dormiUit  Homer  us ;  as  I 
found,  fince  the  laft  fheet  was  printed,  that  the  fame  refpec^ 
table  philofopher  has  expofed  his  doubts  on  the  cxadlnefs  of 
that  operation,  in  a  fecond  Memoir,  he  fent,  three  years 
after  the  former,  to  the  lame  Royal  Society  of  London,  which 
was  inferted  in  the  Phihf,  TranfaSfions  for  1736,  p.  374; 
where  he  candidly  acknowledges,  that  having  continued*  to 
diilill  that  quickfilver  till  877  times,  its  fpecific  gravity,  ihown 
by  the  nice  hydroftatic  balance  of  the  ingenious  Mr.  'sGravef- 
ande,  appeared  to  be  no  more  than  13,500,  to  that  of  diflilled 
water. 

7.  Boerhaave  died  two  years  after  (on  the  23d  of  Sep* 
tembcr  1738)  ;  and  left  his  papers  to  his  two  nephews,  Her- 
man (who  died  the  7th  of  0£tober  17^3),  and  Kaw  (de-r 
ceafed  5  years  after,  vl%.  the  6th  of  July  1758) :  after  their 
deaths,  thefe  manufcripts  fell  into  the  hands  of  Charles  Fre- 
derick Krufe,  Phyfician  to  the  Emperor  of  Ruflia.  This  gen- 
tleman publilhed  a  fhort  extraft  from  Bocrhaave's  Diary,  in 
the  9th  vol.  of  the  Novi  commentarii  of  the  Imp.  Acad, 
of  Peteribarg,  p;  390.  The  following  are  the  rcfultts  of  this 
printed  extract,  which  the  reader  may  perhaps  be  pleafed  to 
find  in  this  place. 

The   fpecific    gravity    of   the    purcll   gold,     to 

diililled  water  is      ....       \c)yOi^ 

That  of  mercury,  diflilled  once  in  a  glafs  retort     13,570 

Piftilled  10C9  times  •  ,  .  i3»590 

4  rviltiilcd 
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dom  been  repeated,  do  by  no  means  fiicceed,  at 
leaft  not  in  all  places. 

It  is  rather  fuppofed,  that  by  the  mercurial 
earth  the  ancients  muftliave  underftood  an  earth. 


Diftilled  once  from  its  amalgam  with  gold  ^St^S^ 

Di{tilled,,750  times  from  the  fame  amalgam  ^3>S20 

Diftilled  877  times  from  the  fame  •  'S^S^o 

Diftilled  once Trpm  its  amalgam  vyith  lilver  '3>SS^ 

Diftilled   217  times,    from  tlie   fame   amalgam,' 
with  filver  .  ?  .     .  ^*^ 

§•  It  is  evident,  therefore,  by  thefe  fads,  that  mercury 
does  not  acquire  any  additional  increafe  to  its  fpecific  gravity^ 
by  the  mere  repetitioh  of  its  limple  diftillations,  nor  by  it^ 
amj^lgamatioBS  with  gold  or  filver,  provided  it  be  afterwards 
properly  feparated  by  fire. 

9,  In  the  fame  manner,  »vhen  water,  or  moiftiire,  is  found 
luixed,  with  mercury,  as  has  ieen  mentioned,  N''  5.  of  this 
Note,  if  tbe  moifture  comes  to  be  evaporated,  the  mercury 
will  remain  heavier  than  before.  This  procefs  is  very  cafily 
performed,  it  only  requiring  the  mercury  to  be  boiled  for  20 
or  30  minutes,  in  an  open  veftel  over  the  fire;  as  was  already 
mentioned  in  the  fame  place. 

10.  There  remains  ftill  another  caufe,  from  v(^iich  fomc 
varieties  may  arife  in  afcertaining  the  fpecific  gravity  oF 
quickfilvcr,  as  well  as  of  other  fubftances.  This  is  the  dif« 
ference  of  the  temperature  of  the  atmofphere  at  the  time  of 
making  the  operation.  This  has  been  a  very  material  circumi- 
ftance,  which  was  forgotten  or  unattended  to,  by  almoft  all 
the  authors,  who  have  laboured  hard  to  form  large  tables  of 
the  y^^f//fc^rtfvi//Vi  of  numerous  fubftapces.  Unhappily!  for 
want  of  this  eflential  circumftance,  their  labours  cannot  pro- 
duce any  good  effedt ;  and,  if  not  intirely  ufclefs,  they  cannot 
afford  a  proper  fatisfadion  in  the  nice  inquiries  that  depend 
on  this  kind  of  knowledge.  The  celebrated  Chriftian  Wolfius, 
in  his  Elements  of  HydroftaUcs^  Vol,  II.  p.  263,  gives  an  ab- 
ftra6t  of  Eifenchmid's  table  oi fpecific  gravities^  where  it  is  af* 
ferted,  that  a  cubic  inch  of  mercury  weighs,  ia  fuaimer,  7  q%. 

R  r  4  1  grof 
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which  may,  by  addition  of  phogifton,  be  re-^ 
duced  in  the  fire  to  a  metallic  ftate  ;  and  this 
appears  to  be  fo  much  the  more  re;ifonable,  as 

: ■ ■ Tp. 

T-  g^of,  66  gr,  ;  but  in  the  winter  it  weighs  20 gr.  more  ;  viz, 
7  oz,  2g?of,  14.gr,  '^his,  however,  leaves  the  whole  nearly 
in  the  fame  uncertainty  ;  fince  the  mean  temperature  between 
fummer  and  winter  is  widely  different  in  various  climates,  and 
in  various  local  fituations ;  nor  is  it  often  the  fame  in  every 
year  at  each  place.  So  that,  unlefs  every  time,  that  the 
fpecific  gravity  of  mercury,  or  of  any  other  fubftance,  is  taken, 
the  degree  of  fome  known#and  comparable  thermometer,  fuch 
as  thofe  of  Fahrenheit^  Celjius^  or  Reaumur^  be  declared,  to 
afcertaiq  the  real  temperature  in  which  the  operation  was 
performed ;  there  cannot  be  a  poflibility  of  forming  an  ade- 
iquate  idea  of  the  refulcs. 

1 1 .  Before  I  difmifs  the  fubje6i,  I  muft  beg  leave  to  give 
a  fpecimen,-  or  two,  of  the  enormous  blunders  commit- 
ted by  various  philofophers  and  numerous  pretenders,  who 
have  been  extremely  bufy  irif  our  times,  to  detercnine  the 
heights  of  mountains,  and  the  relative  polition  of  places  above 
the  level  of  the  fea ;  by  means  of  btrometrical  obfervations,  with- 
out paying  any  particular  attention  to  the  fpecific  gravity  of  the 
mercury,  with  which  their  barometers  were  made.  If  the 
two  barometers  were  both  at  30  inches  high,  and  equally  cir- 
cuiiiftanced  in  every  other  rerpe<!^,  excepting  only  their  Specific 
gravity  of  the  quickfilver;  fo  that  one  be  filled  with  the  firil 
kind  I  have  tried,  viz,  whofc  fpecific  gravity  was:=  13,62 
and  the  otherzz  1 3,<;).5. 

Ip  this  cafe,  and  in  all  probability  many  of  this  kind  have 
often  occurred,  the  error  muft  have  been  no  lefs  than  327 
feet;  becaufe  the  heights  of  the  mercurial  columns  in  each 
barometer  muft  be  in  the  inverfe  ratio  of  their  fpecific  gravi- 
ties:  viz.  13,45:  13,62  ::  30  :  30,379. 
Now  the  logarithm  of  30  iz 4771. 21 
ditto  of  30,370^  —  4825,73 

the  difference  is  zi    54. 52 
which  difference  ihows,  that  there  are  ^4,^2  fathoms  betivcen 
one  place  and  another,  or  S2y^fcct;  though  in  reality  both 

i»laccs  are  on  the  lame  leveh 

^    .  .  12.  But 
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the  quickfilver  does  not  attraft  the  metals  when 
in  the  form  of  calces. 


12.  But  if  the  fpecific  gravity  of  the  mercury,  in  the  two 
barometers,  were  as  the  two  above  mentioned  by  Bergman 
and  Fourcroy  ;  viz.  one  of  14,110,  and  the  other  of  13,600, 
which  may  happen  to  be  the  cafe,  as  the  heavieft  is  commonly 
reputed  the  pureft  mercury ;  on  this  fuppoHtion  the  error  mufb 
have  amounted  to  35,576  toifes,  or  above  2134,  feet  and  a 
half;  becaufe  13,000  :  14,110::  36:32,561 
Now  the  logarithm  of  30=4771,21  * 
and  that  of  32,561  =  5126,97 

the  difference  is  =  355,76;  which  (hows  that  the  erh)r 
^lould  amount  to  fo  m^ny  fathoms;  or  2ii^^^feet.  TheEditor. 
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Imperfed,  or  Bale  Metals. 


SECT.    297.    (iBo.) 

Tin,  Sifinnum,  Jitter,  Lat.    ZitWy  Germ. 

Mtam,   !Fr.    • 


lis  Properties, 

I 

Tin  is  diftinguifhed  from  the  other  metals 
by  its  following  charafters  and  qualities.  It  is 
tf.  Of  a  white  colour,  which  verges  more  to 

the  blue  than  that  of  filver. 
i.  It  is  the  moft  fufible  of  all  metals  [a]  ;  and, 

The 

[a"]  Tin  melts  in  the  fire  before  it  grows  red  hot,  and 
jTiuch  eafier  than  any  metal,  except  quick  filver,  viz,  at  the 
41 ;  degree  of  Fahrenheit's  thermometer  according  to  Bergman* 
Dr.  Lewi?  ^^ys,  that  this  degree  is  the  430 ;  but,  accor- 
ding to  Nicholfon,  the  410  degree  is  a  fufficient  heat  to  pro- 
dilCe  the  fame  effeft.  It  would  be  an  acceptable  prelent  to 
curious  Metallurgifts,  if  fome  nice  experimenter  (liould  un- 
dertake to  enlarge  the  table  given  in  the  Note  to  page  230  ; 
and  afcertain  the  melting   heat    of  all  other    metals,    that 

are 
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c.  The  leaft  duSile ;  that  Is,  it  cannot  be  ex- 
tended or  hammered  \U\  out  fo  much  as  the 
others. 

4*  In  breaking  or  bending  it  makes  a  crackling 
noife(c]. 

It 


•^ 


arc  not  mentioned  in  ttiat  table  \  by  means  of  WedgwoodS 
new  thermometer,  which  may  be  ealily  purchafed  at  the  m- 
yentor's  ware-houfe,  in  Gnek-Street  Soho -Square.  WJien  tin 
is  heated  till  almoft  ready  to  meh,  proves  extremely  brittle : 
large  blocks  of  it  are,  in  this  ftate,  beaten  into  pieces  from  a 
blow  of  a  hammer.  The  puffer  fort,  from  the  facility  of  it* 
breaking  into  long  ftiining  piecies,  is  catted  Grain  Tin.  When 
melted,  if  nimbly  agitated  at  the  inftant  of  its  beginning  to 
congeal,  is  reduced  into  fmall  grains  or  powder.     The  Editor^ 

(bl  Tin  is  fo  du6tile  as  to  be  beaten  into  very  thin  leaves. 
But  duSiilityy  and  extenfihUiiy^  are  two  different  properties,  lefs 
connedled  with  one  another  ^han  is  generally  imagined.  Iron 
and  fteel  are  drawn  into  exquifite  fine  wire,  but  cannot  be 
beat  into  very  thin  leaves.  Tin,  on  the  other  hand,  is  beat  into 
fine  leaves,  and  may  be  extended  between  rolers  to  a  confi- 
derable  furfacc.  The  tift  fhcet  ufed  in-  various  arts,  is  com- 
monly about  7^7^  part  of  an  inch  ;  but  may  be  extended  twice 
as  i^uch  in  its  dimenfions,  without  difficulty.  Notwithftaild* 
ing  this  extenfibility,  tin  cannot  be  drawn  into  wire,  on  ac- 
count of  the  weak  cohefion  of  its  particles.  A  tin  wire,  how- 
ever, of  one-tenth  of  an  inch  diameter,  is  able  to  fupport  a 
Weight  of  49  J  pounds,  according  to  Fourcroy.  Gold  and 
Silver  poflefs  both  properties  of  ductility  and  extenfibility,  the 
moft  eminently  of  all  metallic  bodies ;  whilft  lead,  notwith- 
ftandingits  flexibility  and  foftnefs,  cannot  be  made  either  into 
leaves  or  wire  of  any  finenefs.     Editor,  chiefly  from  Lewis. 

[c]  This  crackling  noile,  which  is  commonly  I'uppofed  to 
be  an  eflentiai  property  of  pure  tin,  moft  probably  belongs 
only  to  fuch  tin  as  contains  arfenic ;  for  thofc  operations, 
by  which  this  noxious  femi-metal  is  fepara^ed  from  tin,  de- 
prive it  of  that  noifc. 

He  nek  el 


620  BASE    METALS.  SeQ:.  l^'f. 

Henckel  difcavcred  a  method  of  feparating  aflual  arfenic 
from  tin ;  namely,  by  ilowly  diflblving  tin  in  8  tim^s  its 
quantity  of /7^r/«:z  rcgia  made  with  fal  ammoniac,  and  fetting 
the  folution  to  evaporate  in  a  gentle  warmth.  The  arfenic 
begins  to  concrete' wliilft  the  liquor  continues  hot,  and  more 
plentifully  on  its  growing  cold,  into  white  cryftals,      Lewis, 

Marggraf  has  given  a  more  particular  account  of  this  procefs 
in  the  Memoirs  of  Berlin  for  i747.  He  obferves,  that  the 
white  fediment,  which  at  firfl  feparates  during  the  diflblution, 
is  chiefly  arfenical.  That  the  tin  of  Malacca,  though  ac- 
couxited  one  of  the  purefl  forts,  yield  no  lefs  than  one-fourth 
of  its  weight  of  arfenical  cryflals.  That  fome  forts  yieHl 
ipore  :  but  that  tin,  extracted  from  any  particular  ore,  which 
does  not  hold  arfenic,  affords  none ;  fo  that  this  poifonous 
fubflance  is  but  accidentally  united  to  tin.  Arfenic  may  be 
alfo  feparated  from  tin  by  means  of  mercury  ;  for  an  amalgam 
of  tin  being  long  triturated  with  water,  and  the  powder, 
which  was  whfhed  off,  committed  to  fublimation,  a  little 
mercury  comes  over,  and  bright  arfenical  flowers  arife  in  the 
neck  of  the  retort. 

It  was  in  confequence  of  Henckel  and  Marggraf  *§  aflfertions, 
that  the  Lieutenant  General  of  the  Police  at  Paris  gave  it  in  com- 
pniflion  to  the  College  of  Pharmacy  in  the  year  1 781,  as  Watfon 
relates  (Vol.  IV.  p.  1 53),  to  make  all  the  neceflTary  experiments 
for  determining  whether  pure  tin  might,  or  not,  be  ufed  for 
domeftic  purpofes,  without  danger  to  health  }  In  confequence 
of  this  commiffion,  Meffieurs  Charland  and  Bayen  publiflied 
their  refearches,  by  which  it  appears,  that  neither  the  Eaji 
IndiJ^i  nor  the  pur.  ft  fort  of  Englijh  tin  contained  any  arfenic, 
though  the  Englifl)  tin  ufually  met  with  in  commerce,  though 
not  really  Englifli  (See  N' 3.  of  Note  [<3]  SciH:.  304.''  did  contain 
fo  fmall  a  portion  of  arfenic,  that  it  not  amounted  at  mod  to 
on  grain  per  ounce^  viz.  yfo  ^^  ^^'^  whole  weight :  and  that.fuch 
fmall  portions  of  .tin,  as  may  be  mixed  with  oiir  food,  from 
being  prepared  in  tin  vclRls,  can  by  no  means  become  dan- 
gerous, or  at  alUVnlihie  in  the  animal  ceconomy.  The  large 
quantities  of  tin,  which  are  fometimes  given  internally  in  nie- 
dicine  with  perfect  falety,  and  the  conftant  ufe  our  anccllors 
made  of  tin  vcikls,  bt-tore  the  introduction  of  china  and  other 
earthen  waixs,  render  all  other  proofs  of  the  innocent  nature 

of 
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e.  It  has  a  fmell  particular  to  itfelf,  and  which 
cannot  be  deicribed  \d\. 

f.  In  the  fire  it  is  eafily  calcined  to  white 
aflies,  which  are  twenty-five  per  cent,  hea- 
vier than  the  metal  itfelf.  During  this 
operation,  the  phlogifton  is  feen  to  burn 
off^,  in  form  of  fmall  fparkles,  among  the 
afties,,  or  calx[^]. 

'^.  This   calx   is    very    refraflory ;     but   may, 
'     however,  with  a  very  ftrong  degree  of  heat, 

be  brought  to  a  glafs.of  the  colour  of  hard 

-        -       ■  ■-       ■  -    -  - 

of  tin  quite  fiiperfluous.      The  Editoy   ch'ufiy  from  Lewis, 
Fourcroy,  &c. 

.    \jr\  When  friction  or  heat  is  employed,   the  fmell  of  tin 
becomes  more  remarkable. 

It  has  alfo  a  difagreeable  tafte  peculiar  to  itfelf,  fo  very 
ftrong,  that  feveral  phyfic inns  have  afcribed  to  it  a  very  per- 
ceptible a<ftion  upon  the  animal  oeconomy  ;  aqd  have  therefore 
recommended  it  in  fome  difeafes.  The  Editor  from  Fourcroy 
and  Mongez.  * 

[^]  Tin  by  calcination  contrails  a  brownifli  grey  powder 
on  its  furface,  which  on  railing  the  Sre  to  a  cherry  red, 
fvvells,  burfts,  and  difcharges  a  fmall  bright  white  flame  of  an 
arfenical  fmcll.  The  metal,  when  jufl  calcined,  appears  of 
a  duflfey  greyifli  or  afh  colour ;  by  a  long  continuance  of  the 
•fire,  becomes  white,  the  more  fo  in  proportion  as  the  tia 
was  purer. 

:  Though  tin  itfe'f  is^  fo  eafily  fufed,  its  calx  is  extremely 
Fcfradory.  Even  in  the  focus  of  a  large  burning  lens,  or  of 
a  concave  mirror,  it  only  fofcens  a  little,  and  forms  cryflallirie 
filaments.  With  glafs  of  bifmuth,  or  with  the  fimple,  or  the 
arfenicated  glafles  of  lead,  the  mofl  powerful  fluxes  known 
for  refradtory  calces,  it^ does  not  perfedtly  vitrify,'  forming' 
only  opake  milky  compounds.  By  this  property  it  is  fitted 
for  making  the  bafis  of  the  imp«rfed  glalfes,  called  Enamels, 
Editor fr^m  Lewis,  •  - 

rofin. 
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rofin».  or  Cahphouju  B«t  thk  calx  k  ea^fily 
mixed  in  glafs  compofitioQs,  and  makes  with 
them  the  wthite.  emnieL 

b.  It  unites  witJh  aTl  metak  aia4  femi-metals  j 
but  renders  msyH,  of  them,  very/ brittk,  ex- 
cept leada  biftruith,  and  ziak  [/]. 

/.  It  amalgamates  eafily  with  quicfcfilv.er.  See 
the  Note  n*"  1 8  to  page  608.. 

r/J  Notwithftanding  that  tin  of  itfelf  is  fo  foft  and  fo 
tmibftoroirs,  it  fuq^rizingjy  improves  the  fonoroufnefs,  and 
deftnjys  the  docility,  of  fonie  of  the  other  metal?,  particu- 
larly gald^  fiker,  copper,  and  brafs.  Bell  ofietai,  the  moUt 
fonorous  of  all  metallic  hodje^  ie  a  compofition  of  copper  aad 
tin.  The  minuted  portion,  even  the  vapour  of  tin,  renders 
xpany  ounces,  ajid  even  pounds  of  gold  or  filver,  fo  brittle, 
as  to  fall  into  pieces  under  the  hammer.  The  leafl  particle! 
of  tin,  failing  on  the  ftones  or  luting  of  a  furaace,  will  make 
all  the  gold  and  filvex  melted  in.  it,,  hard  and.  brittle.  On  this 
account  Tin  is  called,  by  metailurg^ds,  th&  Diahalus  MctaU 
lorum*  Thus  far  is  the.  aflfertion  of  Neumann,  p.  125  and  1^6- 
Vol.1,  of  his  Chemical  Works*     See  alfo  note  [1]  top.  519^ 

But  it  appears,  by.  the  experiments  of  Mr.  Alchorne,  AflTay 
Mafter  of  the  L«ondo!ii-MiDt,  that  gold,  with^V,  and  even  with 
tV  of  tin,  does  not  become,  brittle.     Stf^  Phil.  Tranfedt.yor 

X784.,  ^  464- 

Tift,  the  moA-  fuiible,.  and  iron,  the  moft  refra6lory t>f  all 
thfi  metals^  unite  eaiily  with,  one  another,  aadfeem  .to  have  a 
great  affinity.  Iron  diflblves  by  melted  tin,  in  a  heat  far  Icfr 
than,  that  in  wiiich  iron  by.  itfelf.  melts.  The  compound  is 
white  aad  brittle.  Iron,  added  to  a  mixture  of  lead  and  tin 
in  fiufion,  takes  up  the  tia,  leaving  the  lead,  at  the  bottom  ;. 
^od„  in  like,  manner,  if  lead^  tin,  and  fiilver,  are  melted  toge- 
ther,, the.  addition  of  iron  will  abforb  all  th€"tin,  and  tha  tia 
^nly.  Hence  we  are  furniflied  with  a  method  of  purifying 
filveil  from  tin,  and  confequently  of  preventing  the  inconve* 
zucuicies,  which  this  metal  occafious  in  the  refining  of  filver  by 
cupellation  with  lead.    Thi  Editor ^  chie^yfromHcum^nn  and 

k.  It 
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k.  It  difljblye?  ia  aquar^i^^  the  fpidt  of  fea- 
falt,  aod  the  vitriolic  acid ;  hut  it  is  only 
corroded  into  a  white  powder  by  the  fpirit 
o£  nitre  [§]• 


*^ 


f  ^]'  Nitrous  acid  a6b  very  powerfully  on  tin.  To  obtain  a 
perfciSt  fohition,  the  metal  mud  be  added  a  Vety  little  at  a 
time,  and  all  heat*  avoided.  If  much  tin  be  put  at  once,  the 
corrofion  takes  place  with  great  rapidity  and  heat ;  and"  the 
metal  is  deprived  fo  much  of  its  phlogifton,  that-  it  f^lh  to  the 
bottom  in  the  form  of  a  white  calx,  infoluble  in  acids,  and  of 
difficult  redu6tion :  Macquer  acknowledges,  that  he  could 
never  fucceed  in  the  attempt.  This,  calx  is  advantageoufly 
employed  in  making  the  white  enamel.  According  to  Bayen 
and  Charlard,  quoted  by  Fourcroy,  from  the  fotution  af 
tin  with  citrous  acid  to  fatucation  (fo  that  the  acid  be  thiek 
and  incapable  of  ading  on  a  new  addition  of-  the  metal) 
by  wafhing  this  mafs  in  a  great  quantity  of  diftiHed  water, 
and  evaporating  this  le,y  to  drynefs,  a  fait  Jianno'niin>Jus 
is  got,  which  detonates  alone  in  a  well-heated  pot:  an<J 
burns  with  a  thick  white  fiame,  like  that  of  phofphorusi 
Aqua  Regia,  made  of  two  parts  of  nitrons,  and  one  of  ma- 
rine acid,  combines  with  tin  •  and  makes  a  flrong  effbrvcf* 
^ence.  The  metkl  muft  be  put  in  the  folyent,  only  little  by 
Uttle  ;  or  elfe  a  great  part  will  be  calcined.  The  aqua  regia 
may  in  that  manner  be  impregnated  with  half  its  weight  of 
tin.  This  folption  of  tin  exalts  the  tin6ture  of  eochheal^  of 
^um-lac^  8fc.  turning  the  colour  to  that  of  ftrong  fire-red :  which 
is  employed  by  dyers  to  give  the  fcarlet  colour  to  cloth.  It 
ferves  alfo  to  precipitate  the  gold  from  its  fohition,  into  a  fine 
purple  coloured  calx,  called /^Pjwv^i^r  ofCaJJius^  its  inventor, 
which  ferves  to  give  that  colour  to  glafs  and  enamel  (See  p.  5  30)  • 

The  muriatic  or  marine  acid  diflblves  tin  by  means  oiF 
heat :  if  it  be  granulated,  and  put  into  a  matrafV  over  the 
fire,  ikfmall  eflervefcence  is  produced;  when  faturatcd',  above 
half  the  weight  of  the  tin  is  found  di(iblvcd,^and  fine  cry- 
ftals  may  be  produced  from  the  folutiopj  by  the  ufual  pro* 
cefs  in  fimilar  cales^ 

The 
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The  vegetable  acid,  foaps,  and  pure  alcalind 
falts,  alfo  corrode  this  metal  by  degrees. 


Of  all  the  acids,  the  marine  acid  has  the  greater  affinity 
with  tin ;  but  does  not  difTolve  it  without  heat.  It  forfakes 
filver,  mercury,  and  antimony,  to  unite  with  tin.  Whea 
thus  combined,  it  volatifes  a  eonfiderable  part  of  the  nrietal : 
and  a  ftrong  fmoking  fpirit  comes  over,  which,  if  diluted 
with  water,  grows  milky,  and  depofits  the  tin.  This  fpirit  is 
known  by  the  name  of  Fuming  Liquor  of  Libavius^  and  is 
a  pure  marine  acid  charged^  but  not  faturated  with  tin.' 

An  amalgam  of  four  parts  of  //«,  with  five  of  mercury^  being 
well  triturated  in  a  glafs  mortar,  with  an  equal  weight  of  corro- 
.five  fublimatc,  the  whole  is  put  in  a  glafs -retort,  and  expofed 
to  a  rererbatory  furnace,  having  luted  to  it  a  large  receiver, 
with  a  little  hole  on  the  top  to  give  vent,  when  neceflary^ 
to  the  elaftie  vapours.  The  diftillation  mud  be  begun  with  a 
gentle  heat.  At'firll  a  colourlefs  liquor  paiTes  over,. and  a  white 
thick  vapour  rifcs,  which  emits  white  and  copious  fumes.  This 
liquor,  contained  in  a  phial,  difcoversno  figns  of  vapopr;  a  cer- 
tain quantity,  however,  is  difengaged,  which  depofits  the  calx 
of  tin  in  needle-like  cryftals  upon  the  upper  part  of  the  phial; 
and  a  friiall  quantity  of  c^lxis  aifo  precipitated  at  the  bottom^ 
in  the  form  of  irregular  leaves.  It  has  a  very  penetrating  fmell^ 
which  excites  coughing.  This  gas  of  the  liquor  has  but  a 
imail  degree  of  elafticity.  The  refiduum,  after  diliillatipn^ 
prefents  an  amalgam  of  mercury  and  tin;  and  above  it  a  kiad 
of  butter  of  tin,  or  Ji annum  corneumy  which  may  be  volatilifed 
by  the  force  of  heat. 

Vitriolic  acid,  according  to  Neumann,  requires  to  be 
highly  concentrated,  and  aflifled  by  a  boiling  heat,  in  order 
to  diffolve  tin.  The  inflatnmable  principle  of  the  metal,  ex- 
tricated during  the  folution,  unites  with  a  part  of  the  acid 
into  a  true  fulphur,  which  fublimes,  in  its  proper  form,  into 
'the  neck  of  tl>e  retort ;  and  a  vitriolic  acid  air  efcapes  during 
the  folution.  See  Note  [a]  t$  p.  49 1 .  concerning  the  formation 
9f  Sulphur.    The  Editor  chiefyftom  Macquer  and  Fourcroy. 

/.  Its 
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/•  Its  fpecific  gravity  is  to  water  .as  7400  to 
1000,  or  as  7321  to  xooo[A]. 

m.  Diflblved  in  aqua  regia,  which  for  this 
purpole  ought  to  confift  of  equal  parts  of 
the  fpirit  of  nitre  and  fca-falt,  it  heightens 
the  colour  of  the  cochineal,  and  makes  it 
deeper  ;  for  othcrwife  that  dye  would  incline 
to  violet. 


» m 


[hi  The  lighteft  tin  is  the  pureft.  According  to  Bergman 
its  fpecific  gravit3ri3=:7264.  According  to  Cotes,  Fergufon., 
and  Emerfon,  it  isz:7320.  According  to  Boerhaave=:732i;; 
according  to  Muffchenbroek  and  Wallcriuszz 7471  ;  and,  ac- 
cording to  Martin  it  is  =  7 5 50.  But  Watfon  fays,  that  none 
of  the  authors  he  quotes,  in  eflimating  the  fpecific  gravity 
of  tin,  had  ufed  the  pureft  fort,  hut  rather  a  mixture  of  it 
with  lead  :  and  gives  the  following  table  of  the  weights  of 
various  mixtures  of  tin  with  lead,  by  which  X\xq  fpecific  gravi-* 
ties  are  at  the  fame  time  known. 


nefoHd  Cubic  foot  of 

weighs 

ounces  Avoirdupois 

Pure  lead              * 

^ 

• 

11270 

Pure  tin 

- 

- 

7170 

Tin  32  parts,  lead   i 

Jm 

- 

73" 

Tin  16,  lead    i 

- 

- 

7438    ' 

Tin  10,  lead  i 

- 

749* 

Tin  8,  lead    i 

i. 

* 

7560 

Tin  5,  lead    i 

- 

m 

7645 

Tin  3,  lead    i 

- 

4m 

7940 

Tin  2,  lead    1          - 

• 

. 

8160 

Tin  I,  lead   i 

m 

m 

8817 

S  s  SECT. 
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S  E  C  T.  ^  298.     (Additional.) 

Native  Tin, 

The  exiftence  of  native  tin  ha^  long  been 
queftioned ;  but  it  has  undoubtedly  been  found 
iome  years  ago  in  Cornmal/f  as  Mr.  Kir  wan 
remarks  [^]. 

I.  Malleable  tin,  in  a  granular  form,  and  alfa 
in  a  foliaceous.  fliape,  iflu'mg  out  of  a  white 
hard  matter  like  quartz ;  but  which,  after 


[a]  Our  Author  faid,  in  his  fe£l.  181,  that  tin  is  net 
found  in  the  earth  in  any  other  Jiaie  than  that  of  calx,  cryfiaU 
Uzedy  &c.  but  thefe  words  were  fupprcflcd  in  the  prefent 
edition  j  becaufe  the  contrary  has  been  proved  by  fadts,  al- 
though not  known  in  his  own  tinne,  Likewife  Profeflbr  Berg- 
man, in  his  Sciagraphia,  fe6t.  208,  publifliedin  1782,  fays,  that 
fomc  doubts  were  entertained  of  the  exiflence  of  native  tin, 
perhaps  hot  without  rcafon.  But  this  aflertion  feems  rather 
hiconfiderate,  as  it  appears  by  his  own  Theory  of  the  Earthy 
publifhed  in  1766  at  Upfal,  and  quoted  by  Dr.  J.  R.  Forller, 
that  he  (Mr.  Bergman)  received  an  account  from  Mr.  Quid, 
by  wjiich  he  alTerts  that  Mr.  Rinman  had  feen  a  fpecimen 
of  native  tin  in  a  foft  ftone,  with  cryftallizcd  quartz,  and  fur- 
j^ounded  with  a  rind  of  tin-zwitter^  or  tin-ftonc.  The  fame 
Dr.  Fofter  quotes  alfo,  in  confirmation  of  this  aiTertion,  the 
vol.  XXVIL  p.  231..  of  the  Swedi/h  Tranfa^ions^  and  the 
Syjiema  Natura  of  Linnasus,  vol.  III.  p.  236.  of  the  12th 
edition. 

And  finally,  Wallerius  fays,  that  it  has  been  found  rn  the 
Duchy  of  D:uxpontSt  in  Cornwall^  and  at  Malacca  in  the 
Eafl  Indies.     The  Editor, 

being 
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being  properly  aflayed,  proved  to  be  arfe- 
nical  cryftals,  a  circumftahce  that  evinces' 
its  being  native  tin  ;  fince  the  arfenic  could 
not  remain  in  this  form,  if  the  tin  had  been 
melted.  It  appeared  like  a  thick,  jagged, 
or  fcolloped  lace  or  edging;  and  was  found 
near  St.  Auftle  in  Cornwall  [^1. 
i.  Iti  the  form  of  cryftalline  metallic  laminas, 
or  laminated  cryftals,  rifing  fide  by  fide  out 
of  an  edging,  which  (hone  like  melted 
tin ;  they  were  almoft  as  thin  as  flakes  or 
fcales  of  talc,  interfering  each  other  in 
various  directions,  with  fome  cavities  be* 
twcen  them,  within  which  appeared  manv 
fpecks  and  granules  of  tin,  that  could  be 
eafily  cut  with  a  knife :  this  was  alfo  found 
in  Cornwall  [c]. 

3.  la 


■"■rf  I 


[i]  A  fpecimcn  of  this  fort  was  found  in  1765,  and  fent 
by  Mr.  William  Borlafe,  author  of  the  Natural  Hiftory  $f 
Cornwally  to  the  Mufeum  at  Oxford,  where  it  maybe  in« 
fpe6t:ed.  It  was  enveloped  by  an  outer  cruft,  of  about  one- 
eighth  of  an  inch  thick,  of  a  brownifh  flraw-colour ;  thefecond 
or  inner  coat  was  blacker,  clofer-grained,  with  fome  faint 
appearances  of  whitifli  fpecks,  about  one-third  of  an  inCill 
thick,     thil.  Tranfaa.'T766.  p.  36. 

[c]  The  lump  or  produA,  of  this,  and  th6  preceding  fpe- 
timen,  was  very  richly  impregnated  with  tin;  and  thoiigl^ 
the  beft  tin-ore,  in  general,  will  not  melt  without  flux,  nor 
do  twenty  pounds  Of  block-tin  ufually  produce  more  thafn 
14.  pounds  of  the  metallic  regulus ;  yet,  this  tin  melted 
without  any  flux;  and  20  ounces  of  it  produced  16  of 
good  tin,  vi%,  at  the*  rate  of  80  per  hundred.  Sec  ihe  f^hil. 
Tranfedt.  voi.LVI.  p.  37* 

J  8  a  Thii 
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3.  In  a  mafly  form,  more  than  one  inch  thick 
in  fome  places,  and  inclofed  in  a  kind  of 
quarrzous  ftone  :  or  rather  ia  an  hard  craft 
01  cryftailized  arfenic  [r/]* 

SECT.     299.     (181.) 

Caiciforme  Ores  ofTin\a]^ 

I.  Ifi  form  of  a  cal^,  St  annum  caiciforme. 
A.  Indurated,  or  vitrified,  Induratum. 

I.  Mixedi 


This  fpecimen  was  prefented  By  the  fame  Wm.  Borlafe,  and 
depofited  in  the  Colle6Vion  of  FoffiU  of  the  Royal  Society  of 
London,  whferc  I  faw  it  many  years  ago;  but  it  may  be  now- 
found  in  the  Britifli  Mufeum,  where  that  ,colle£liort  was  re- 
moved, by  a  kind  of  furprize,  without  the  majority  of  the 
membeJrs  being  apprized  before  hand  of  any  fuch  intention. 

According  to  E.  M.  Da  Coda,  the  tin  of  this  fpecimen 
is  perfcdlly  dudile  and  malleable,  and  bends  between  the 
teeth,  giving  the  fame  cracking  noife  as  tin  does.  It  melts 
cafily  in  an  open  fire ;  calcines  in  the  fire,  aud  emits  fomc 
fiTioke :  being  urged  in  a  (Irong  fire,  with  borax,  it  detonates 
with  fmall  phoiphorcfcent  fparks,  as  pure  tin  does :  is  corroded 
to  a  uhite  calx  in  nitrous  acid,  and,  by  adding  oil  of  tartar 
per  deli (juiuniy  no  precipitation  was  produced.  See  the  PhiL 
Iranjaci.  already  quoted.    The  Editor. 

[^j  This  was  a  lump  of  tin-ore  found  in  a  flream  work, 
near  the  Borough  of  Granpont  in  Cornwall^  weighing  near 
12  pounds;  and  fo  well  covered  by  its  cruft,  that,  but  for 
its  extraordinary  weight,  it  might  have  pafled  unnoticed. 
The  fragments  fiill  in  the  poiTeflion  of  Mr.  Rofewarne  in 
that  place,  prove  by  the  granulated  external  furface,  and 
fliotten  edgCy  to  be  native  tin.  PhiL  Tranfa^K  for  1766, 
page  38. 

[a'j  Thefe  ores   ajc  remarkable  for  their  great  weight ; 
their  fpecific  gravity  being  from  5,955  to  6,750.     Kirwan^ 

In 
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I.  Mixed  with  a  fmall  portion  of  the  calx 
of  arfenic,  Minera  Jianni  vitrea  arjenicalis. . 

a.  Solid  tin-ore,  without  any  determinate 
figure.     Tin- f  lone. 

It 


■*r-r 


In  order  to  affay  an  ore  of  tin,  Foiircroy  directs  to  divide 
It  into  different  pieces,  and  reduce  them  into  a  grofs 
powder ;  to  fcparatc  the  earthy  pai  t  by  wafliing,  and  to 
road  the  remainder  in  a  covered  earthen  veflel.  In  Ger-r 
many  they  are  roafted  in  reverberating  furnaces,  to  which  an 
horizontal  chimney  is  affixed  to  collect  the  fulphur  and  arfe- 
hic  that  are  found  mixed  in  the  ore ;  the  roafted  fubftance 
is  afterwards  melted  in  the  air-furnace,  and  run  into  moulds 
in  order  to  form  the  pigs  or  blocks  of  tin  forfale. 

To  alTay  tin  ores  in  the  liqti'id  ivay^  has  hitherto  been 
thought  impradicable  ;  however,  Mr.  Bergman  has  contrived 
the  following  method,  which  is  generally  fuccefsful.  Let 
the  tin  ore,  well  feparated  from  its  llrong  matrix  by  wafh- 
^ng?*  ?n<^  reduced  to  the  moft  fubtle  powder,  be  digefted  m 
concentrated  oil  of  vitriol,  in  a  ftrbng  heat  for  feveral 
hours  ;  to  this,  whei|  cool,  add  a  fmall  quantity  of  concen- 
trated marine  acid,  and  fuffer  it  to  fland  for  one  or  two 
hours ;  then  add  water,  and  when  the  folution  is  clear 
pour  it  off ;  and  precipitate  it  by  fixed  mineral  alkali, 
131  grains  of^  this  precipitate  wafhed  and  dried,  arc  equiva- 
lent to  100  of  tin  in  its  reguline  ftate,  if  the  precipitate 
coniills  of  pure  tin  ;  but  if  it  contains  copper  or  iron, 
it  fhould  be  calcined  for  one  hour  in  a  red  heat,  and 
then  digefled  in  nitrous  acid,  which  will  feparate  the  iron. 
The  Editor  from  Kirwan. 

.  Almoft  all  the  tin  ores  of  Cornwall  are  in  a  calciform,  and 
at  the  fame  time  in  an  indurated  glafs-like  flate.  The  Z/««- 
Jiein^  or  1  in  ft  one  of  the  Gernjans,  might  ferve  as  the  general 
denomination  of  them  ;  but  only  the  irregular  and  compa^St 
fpecies  are  called  fo.  The  cryftalli/.cd  tin-ftones,  on  the  con- 
trary, are   called  Zinngraupen^  if   the  cryilals  arc  diilindt, 

S  s  3  and 
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It  refembles  a  garnet  of  a  bUckifli  browa 
colour^  but  is  much  heavier;  and  has  been 
confidered  at  the  Englifli  tin  mines  as  a  ftone, 

containing 


and  fomewhat  large ;  but  ZInnzwitter  are  thofe  in  which  the 
Gtyftals  are  fmall  and  not  h  diftin6t,  refembling  fmall  grains, 
fcattered  through  a  compact  raw  tin-flone,  or  a  flone  of  any 
other  kind. 

Thefe  fpecies  of  Cornifli  tiii^ores  diflfer  from  thofc  of 
Bohemia  and  Saxony,  by  containing  much  lefs  irofiy  and 
lefs  arfenic ;  and  this  is  the  caufe  of  the  preference  the 
Englifti  tin  in  general  obtains,  above  any  other  tin,  viz*  oq 
account  of  its  purity. 

-  The  common  matrix  of  tin  in  thefe  mines  is  the  kHIas^  al- 
ready delcrib^d  at  p.  261  :  and  the  grov/aft.  This  confifla 
of  white  clayy  mixed  with  mca  and  quartz^  without  any  par^ 
ticular  texture ;  which,  wh^n  lamellar  and  hard,  is  called 
Cneifs  by  the  Germans;  and  is  nothing  elfe  but  decayed 
granitey  in  which  the  F^ldfpar  (Se6l,  X13*)  {las  been  brokei^ 
down  to  clay. 

The  Zinngraupin  from  Cornwall  is^  the  mofl  remarklAlje, 
though  rare.  It  confiils  of  quadrangular  prifms,  or  double 
quadrangular  pyramids  joined  by  their  bafes,  fo  that  thefe 
cryil^ls  are  odoedral  ;  thefe  are  found  at  Trevaunance  and 
Soil'hole,  in  the  parifh  of  St.  Agnes.  Similar  prifmatic 
Cpyftals,  but  of  as  fmall  a  (ize  as  a  hair,  are  found  iq  tin-ftonc 
upon  KillaSy  at  Polgooth,  one  of  the  richeft  tin  mines, 
which  produces  fomctimcs  a  clear  profit  from  1000  to  1200 
pounds  per  ntonth. 

'  The  Stream-tiny  is  colle£bed  in  the  valleys  of  the  tin-moun- 
tains in  Cornwall,  and  yields  a  confiderable  quantity  of  this 
metal.  The  foil  is  dug  feveral  feet  deep,  and  wafhed  by 
\vater  going  ever  it,  till  the  heavier  particles  of  the  ore  remain 
at  the  bottom.  Thefe  are  nothing  elfe  but  the  abrafions  of 
^he  tin  ores  over  the  mountains,  which  are  rolled  down  the 
declivities  of  the  hills  to  lower  grounds. 

The  it  ream- tin  from  Penfagillis  is  remarkable,  on  ac* 
count  of  the  nativ?  gold  now  aqd  then  met  with  in  it ;  and 
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cont;aining  no  metal,  until  fome  years  ago  it 
began  to  be  fmelted  to  great  advantage  [b]. 

found,  though  very  rarely,  in  pieces  of  t^e  Value  of  two 
or  three  pounds  iierling.  It  priftcipally  "confifts  of  round, 
oval,  and  fomewhat  fmooth  pieces,  from  the  fize  of  a  bean 
to  that  of  ^  pea,  and  lefs,  whofe  poiiftied  Surfaces  Ibow  a 
variety  of  redcJifl),  grey,  light- bro\vn,  aiid  dark  yellow 
colours* 

^  The  wood'tin^Tc  looks  like  hematites,  and  is  found  only 
in  the  Parifhes  of  St.  Columb,  Roach,  and  St..  Denis.  This 
is  without  any  cryilallized  forpi ;  and  has  a  very  it^con^def  r 
able  quantity  of  iron  with  it. 

Another  wood  like  tin  ore,  defcribcd  by  ProfelTor  Brunnich, 
fhows  various  fine  fibres  converging  to  ilifferent  centres,  lik^ 
the  radiated  zeoiyte  ;  but  is  fo  compact  ^nd  hard,  as  to  ftrikd 
fire  with  fteel.  Its  fpccific  gravity  at  the  45**  of  Fahrenheit,  is 
5S0,  and  even  645.  It  contains  fome  arfenic  and  a  conllder- 
able  proportion  of  iron ;  and  gives  fometimes  63,5  per  cent,  of 
tin.  It  is  very  fcarce,  and  found  only-  in  fmall  bits.  The 
Editor  from  the  Treati/e  of  R^,  JJ.  Klaproth,  puhlijhed  when 
this  Jheet  was  going  into  prefs, 

[^]  The  Titti/ioney  Zinnjiein  of  the  Germans,  Tenberg 
of  the  Swedes,  confifls  chiefly  of  flones  and  faods  of 
different  forts,  which  contain  calx  of  tin  invifibly  dilTe- 
minated  through  thentj.  Their  fpecific  gravity,  when  the 
proportion  of  tin  is  confiderable,  is  very  great.  They  may 
fce  of  any  colour :  The  bluey  grey^  blacky  or  brown^  arc  tho 
commonefi:.     They  are  vulgarly  called  lode-Jiones, 

N.  B.  I.  The  ore  called  Weifi  Zinngraupen  by  th^ 
Germans,  is  that  which  wa3  mentioned  under  the  calcareous 
genus  by  the  name  of  Tungften.  (See  p.  46  and  47  of  this 
edition  ;)  but  this  ore  contains  no  tin. 

2.  When  any  arfenic  is  found  in  tiri,  it  proceeds  from  it's 
matrix;  for  tin  itfelf  is  never  found  mineralized  by  it,  but 
only  mixed  therewith,  And  under  the  fame  circumflances 
zinc  is  fometimes  found  in  tin. 

3.  It  is  reinarkable  that  tin  has  not  as  yet  been  found  in 
any  ftones  of  the  calcareous  genus,  except  J^u or s  ;  but  in  thofe 
of  thc/iliceous  or  argillaceous  kind.     The  Editor  from  Kirwan. 

S  s  4  SECT, 
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SECT*    300.     (AdditionaJ). 

Calcljorm  Tin  Ores  cryJlalU%ed\a\<. 

The  tin  fp^r,  or  white  tin  ore,  is  generally 
of  a  whitifli  or  grey  colour ;  fometimes  it  is 
yellow[/hyfemi'tranJparent,  and  cryJialUzed^  either 
of  a  pyramidical  form,  or  irregularly.  It  was 
formerly  thought  to  contain  arfenic,  but  Mr. 
Margraaf  found  it  to  be  the  pureft  of  all  tin- 
ores;  though  it  is  faid  to  contain  fometimes 
a  mixture  of  calcareous  earth.  Its  Ipecific 
gravity  is  ==6,00,7.     Kirwan. 


\^a\  The  Tin-fpar  refembles  a  white  calcareous  fpar  j  but 
its  conftituent  parts  are  more  compadt,  and  its  weight 
grenter.  Some  writers,  and  even  our  author,  have  doubted 
whether  it  contained  tin.  It  is  found^  though  very  leicom, 
at  Shlakkenvvalde  in  Bohemia;  and  contains  tin,  as  I  am  cre- 
dibly informed.  But  there  is  Ukewife  a  heavy  mineral  very 
like  tin-fpar^  without  any  particle  of  this  metal  in  it. 
^rvnnlcbm 

Tin  ore  refembling  quartz,  I  have  fcen  in  Mr.  De  l'I(le'$ 
cabinet  at  Paris^  Its  colour  is  white,  and  it  feeros  tp  be  mi«T 
jjcralized  by  the  aerial  acid.    Fabroni^ 
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SECT.     301.    (Part  of  §  i8i-) 

Tin  Grams  [a]. 

This  ore  like  the  garnets,  is  of  a  fpherical 
polygonal  figure ;  but  ieems  more  und:uous  oa 
its  furface, 

!•  In  large  grains. 

%.  In  fmall  grains'^^ 


SECT,     302.     (182.) 

Cakes  of  Tin,  mixed  with  Metals. 

I.  Tin  is  found  mixed  with  the  calx  of  iron, 
as  in  the  garnet.     See  SeSi.  117  [^]. 

2.  Tia 


\a\  The  cpakcy  hrown^  or  black  tin-orCy  is  alfo  cxyfiallized^ 
and  imbodied  in  a  flrong  matrix  of  quartz,  fluor  or  mica;  or 
mixed  with  white  or  yellow  pyrites ;  or  in  ores  of  lead  or  zinc, 
cobalt,  or  iron.  When  thefe  cryftals  are  large,  they  arc 
called  by  the  Germans  Zinngraupen^  and  when  fmall  Zinn* 
zwiter.  The  black  are  reckoned  the  richeft,  and  afford- about 
80  per  cent  of  tin.  They  all  contain  a  mixture  of  iron.  Thg 
Editor  from  Kirwan. 

[^]  Bergman  fpeaks  alfo  of  ores  of  tin  in  the  ftatc  of 
calx,  contaminated  by  iron,  in  the  Je^.  209  of  his  6Wtf- 
graphia  : 

And  the  zlnn-zwitter  of  the  Germans  already  mentioned  in 

the  Note  to  the  lafl  Seif^ion  299,  p.  630;  contains  alio  fomc 

mixture  of  iron,  as  Kirwan  aflerts. 

Wallerius 
*  S^e  tit  Notes  to  /.  629  and  6^0. 
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ji.  Tin  mixed  with  Manganefe*  See  Sefl.  117 
^  /^^  Author^  which  will  be  infer  ted  among 
the  femi-inetals. 

3.  Tin  mineralized  with  fulphur  and  iron  \c\. 


Wallerius  afTerts  that  the  firiated  tin-ore  from  Siberia, 
which  has  the  appearance  of  amianthus,  called  by  the  Swedifli 
&tralig  Tenmtilm^  and  by  the  Germans  Strahlichtes  Zinnerz^ 
is  mineralized  by  arfenic  an4  iron.  But  this  mineralization 
of  tin  feems  very  doubtful,  infomuch,  that  Kirwan  pofi- 
tively  afTerts,  that  tin  itfelf  is  never  mineralized  by  arfenic. 
Ste  Note  {bl  N"*  2.  p.  631.     The  Editor.' 

\c']  The  Noble  Author  had  the  millaken,   but  plaufible 
notion,  that  plumbago^    or  black -lead ^  was    a    compound    of 
Julphu^^  iin^  and  iron.     Indeed  the  Ihiningjippcarance  of  the 
43Lurnm  mvjivum^   to  be  mentioned  in  Se6t.  303,   which  is  a 
compound  of  tin  and  fulphur,  was  a  very  fpecious  indication 
to  adopt  fucH  ^  fuppofition;  he  had  faid,  in  the  words  that 
have  been  fuppreffed  in  the  beginning  of  his  SeiS.  154  {vi%. 
251  e^  this  Edition),  ifjuch  a  mixture  «/" fulphur,  iron,  and 
tin,'^^  not  rendered  too  zolatile^  it  mvji  he  Jupfofed  that  the 
great  Ufs  the  blacklead  fujiains  in  the  caleh.ing  heat^  is  oc- 
cnjioned  from  the  fulphur  :   and  that  the  fulphur  confequently 
fnetktf  otti  the  greatej}  ptfrt  of  th^  black  lead.     But  the  tru# 
ansilyfcs  of  the  plumbago^  which  have  been  repeatedly  made 
iJBce   the  Author's  time,  demoqftratc,  that   black-lead  has 
vtjy  different  component  parts,    as  was  fhewa    in  SeAion 
331  ;  and  is  alfo  of  a  very  differerrt  nature  from  Molybdena, 
which  the  author  thought  to  be  only  a  variety  of  plumbago, 
it  being  of  a  metallic  nature,  as  will  be  faid  in  it's  prope]* 
place  hereafter,  among  the  feau-metaU.     The  Editor* 
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SECT.    303.     (Additional.) 

Aurum  mujivum* 

Tin  mineralized  by  fulphur  was  lately  diff 

covered  by  Prof.  R^gman^  among  fome  mi* 

nerals   which    he    received    from   Siber}a\a^. 

He  obferved  two  forts  of  it  analogous  to  the 

two  artificial  combinations  of  tin  with  fulphur. 

\.  One  nearly  of  the  colour  of  zinc,  and  of  a 

fibrous    texture,    which    contained   about 

twenty  per.  cent,  of  fulphur,  and  the  rc^ 

mairider  tin. 

^,  The  other  inveloped  the  former  like  a  cruft  i 

refembled  aurum  mujivum ;    and  contained 

abbut  forty  per  cent,  of  fulphur,  a  fmall 

proportion  of  copper,    and  the  remainder 

tin.    Mem  Stocky  1721,  p.  328.    ^otedby 

Kir  wan  [^J. 

At 


•t— «e- 


-r— » 


[tf]  This  ore  was  found  at  Nerchi^JkiA  m  Siberia.  The 
part  refembling  aurum  mujivum^  was  the  outfide  cruft,  an4 
in  the  middle  was  a  nodule  of  a  white  metallic  appearance^ 
fimilar  to  crude  antinaoay,  aldhough  it  did  not  cootain  aoy; 
This  was  radiated  froii>  the  center  outwards ;  could  be  eafil/' 
cut  with  the  knife,  after  which  the  furface  appeared  of 
variegat<?d  colours;  and  being  pouordcd,  prodticed  fomc 
black  powder.  Both  thefe  fubllances  were  contaaiinated  by  a 
Xmall  quantity  of  copper.     The  Editor  from  Bergman. 

\h'\  This  account  of  the  new  ore  of  tin,  given  byBerg- 
p>an  in  the  faid  Memoirs  of  Stockjbiolm,  has  been  traodf- 
}ated  into  French,  and  ii^lerted  in  the  Journal  d£  Phyfiqm 

jfor 
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At  Huel  Rocij  ,in  St.  Agnes  in  Cornwall, 
there  has  been  found  a  metallic  veinj^  9  feet 
wide,  at  20  yards  beneath  the  furface.  Mr, 
Rafpe  was  the  firft  who  difcovered  this  to  be  a 
fulphurated  tin-ore  :  it  is  very  compaft,  of  a 
bluifh-white  colour,  apprqaching  to  grey-fteel, 

and 

*  ' '    <        ■        I   ■.        >  ■      i^  ~         I.. — ■  ■  I  ■  ■ .  -1 

for  May  1783,  p^ig.  367.  It  is  direftly  aiTertcd  there,  that 
the' proportions  of  the  component  parts  of  this  ore,  could  not 
he  afcertainedy  on  account  of  their  minuteuels.  From  Ivence 
It  is  evident,  that  thofe  proportions,  mentioned  l?y  Bergman 
in  the  Preface  to  his  Sciagraphia,  where  he  fpeaks  of  the 
fame  new  ore  of  tin,  amount  to  no  mor«  than  to  a  (imple 
guefs,  ixom  the  comparative  4ofe§,  he  mentions  in  the  faid 
memoir,  for  producing  by  art  two  limilar  fubftmces;  the  firil 
by  melting  10  per  centum  of  fulphur  wirh  tin  in  a  crucible^ 
which  produces  a  (hining  mafs,  like  zinc,  that  his  a  radiated 
appearance  .when  broken  ;  but  if  the  quantity  of  fulphur 
be  double  {viz-  40  per  cinium)^  and  the  fir^  is  ftronger,  a 
fbining  yellow  mafs  is  formed,  which  is  co;iipofed  of  very 
fmall  and  thin  fcales,  like  the  aurum  mujiuum^  or  m-^Jaicum^ 
as  others  call  it. 

The  procefs  given  in  the  London  Difpcnfary,  for  making 
artificial  aurum  mujlvum^  confiils  in  mclrlng  12  ourtces  of 
of  tin,  in  a  crucible,  and  adding,  after  it  is  fufed,  6  ounces 
of  pure  mercury.  This  brittle  amalg:^m,  after  being  cold, 
is  pounded,  and  mixed  with  6  ounces  of  fal  ammoniac,  and 
7  fiujnes  of  flowers  of  fulphur.  The  whole  is  fublimcd  in  a 
niatrafs:  and  the  aurum  mujivum  will  be  found  in  the 
fublimated  matter,  and  fomc  little  drofs.  Mr.  Woulfc  fays, 
in  the  voL  LXI.  of  the  Phil.  Tranfa(Et.  p,  125,  that  3  ounces 
of  rnercuryy  and  as  many  of  fal  amm:niacumy  is  ftill  a  better 
proportion  of  the  above  ingredients ;  and  that  the  aurum  mu^ 
fruum  fo  produced,  amounts  then  to  17J;  ounces,  whilft 
that  of  the  former  dofes,  gives  only  16  ounces.  This 
procefs  requires  a  graduated  fire  in  the  beginning,  which 
mnil  be  increafed,  and  continued  for  the  fpacc  of  5  or  6 
.hours.     *Ib(  Hdiior* 

According 
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^nd  fimilar  to  the  colour  of  grey  copper-ore:  it 
is  lamellar  in  its  texture,  and  very  brittle.  It 
confifts  oi  fulphur,  tin,  copper j  and  fome  iron. 
Mr.  Rafpe  propofes  to  call  it  Bell metal-ore[c]. 


SECT.     304.     (183.) 

Observations  on  Tin. 

It  has  indeed  been  aflerted:  by  fome,  that 
tin  is  found  native'  in  the  earth  ;  but,  for  my 
own  part,  like  many  others,  I  doubt  much 
of  it,  having  never  feen  a  fingle  fpecimen  that 
could  be  called  native  tin  [^]. 

It 

[r]  According  to  Mr.  Klaproth's  analyfis  of  this  ore, 
119  grains  contain  30  of  pure  fulphur  ;  41  of  tin  ;  45 
of  copper ;  2  of  iron ;  and  3  gr.  of,  the  Stony  matrix,  Ih 
another  fpecimen  of  the  fame  fulphurated  tin-ore  from 
Cornwall,  there  were  in  the  hundred  25  parts  of  fulihur^ 
34  of  //«,  36  of  copper,  3  of  iron,  and  2  of  the  Jiony 
matrix. 

[«]  I.  The  contrary  to  this  opinion  of  our  author,  has 
baen  fully  demonftratcd  in  Se^i,  298,  n.te  [tf]. 

2.  Tin,  though  fometimes  unmixed  in  its  ores,  is  often 
otherwile  5  they  frequently  contain  both  iron  and  copper. 
The  fire,  with  which  tin  is  melted,  is  fufficiently  ftrong  to 
fmelt  alfo  the  other  metals  *co.ntained  in  the  fame  ores ; 
and  hence,  without  any  fraudulent  proceedine  in  the  tin- 
imelter,  there  m^y  be  a  variety  of  other  fubdances  in  its 
niafs.  But  this  natural  variety  is  tar  lels  than  that  which  is 
fraudulently  introduced;  becaulc  tin  is  above  five  times  dearer 
than  lead  ;  and  as  a  mixture,  confiding  of  a  large  portion 
of  tin  with  a  fmall  one  of  lead,  cannot  be  ealily  dillinguiflied 
from  a  mafs  of  pure  tin,  the  temptation  to  adulterate  it  is 
great,  and  the  fear  of  detedlion  fmall. 

3.  In 
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It  is^    however^  remarkable  that  tin  is  fo 
fcarce,   and  is  not  found  in  any  confiderable 

quantity 


jii  - '  -  ■  -  •  -^^  •>     ■ ' '  '  • 


.3,  In  Cornwall  the  tin,  after  beitig  fmelted  from  the 
ore,  is  poured  into  quadrangular  moulds  of  Hone,  con- 
taining about  320  pounds  weight  of  metal,  and  it  is  then 
called  hlock'titt.  The  officers,  appointed  by  the  Duke  of 
Cornwall,  alTay  it,  by  taking  a  piece  of  one  of  the  under 
corners  of  each  block  5  and,  if  found  pure,  it  is  damped  with 
the  feal  of  the  Duchy.  It  is  clear^  that  if  the  tin  is  mixed 
trith  lead,  this  by  its  fuperior  weight  finks  to  the  bottom, 
and  will  be  liable  to  be  difcovered,  when  th6  under  corner 
is  employed  in  the  trial.  But  this  feal  gives  no  fecurity  for 
the  goodHefs  of  the  tin' fold  abroad,  firice  it  is  known,  and 
Neumann  aflerts  it  (p.  131  of  his  firfl  vol.  in  8vo),  that  iti 
Holland,  every  tin-founder  has  Englifti  ftampsj  and  whatever 
his  tin  be,  the  infcription  block- tin  makes  it  pafs  for  Engli/bd 
Watfon. 

4.  Whenever  the  filings  of  tin,  held  over  the  flame  of  a 
candle,  yield  a  fmell  refembling  that  of  garlic  ;  it  con- 
tains an  arfenical  mixture:  the  moft  part  of  common  tin 
is  in  this  cafe ;  and  fome  think  that  the  crackling  noife  in 
bending,  which  is  fuppofed  to  be  an  eflential  property  of  pure 
fin,  belongs  only  to  fuch  as  is  arfcnicated ;  for  after  thofc 
themical  operations,  by  which  the  arfcnic  is  feparated,  the 
tin  is  deprived  of  that  noife. 

5.  Tin' melted  with  arfenic,  falls  in  great  part  into  a  whi- 
tifti  calx  ;  the  part  which  remains  uncaleined,  proves  very 
brittle,  appears  of  a  white  colour,  and  (hows  a  fparkling 
l^lated  texture,  greatly  refembling  zinc.  The  arfenic  is  very 
firongly  retained  by  the  tin,  fo  as  fcarce  to  be  totally  difii- 
pable  by  any  degree  of  fire,  though  the  mixture  be  urged 
for  a  length  of  time,  with  a  very  intenfe  heat.  The  tin, 
after  being  recovered  by  fufion  with  inflammable  fluxes,  dif- 
covcrs,  by  its  appearance,  by  its  brittlenefs,  and  by  its  aug- 
uaentation  of  weight,  that  it  flill  holds  a  confidcrable  portion 
of  the  arfenic.     Lewis. 

6.  Tin  expofed  to  a  very  violent  heat,  produces  a  vthiti(l\ 
And  brilHant  flame ;  a  white  fmoak  hfcs ;  which  cond^^nfes 

•r  info 
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into  a  whitifli  needle-form  calx,  which  is  called  Tinjlowets. 
Mongez. 

7,  Neumann  obferved,  that  on  mixing  iron  and  tin 
in  the  focus  of  a  Tfchiinhaufen's  burnilig-lens,  if  the  tia 
was  melted  firft,  and  the  iron  added,  they  united  .together 
very  quietly;  but  when  the  iron  was  melted  firft,  the  addition 
of  tin  occafioned  a  crackling,  and  a  fputtering  of  little 
globules,  which  burft  with  a  confiderable  fnap  ;  and  inflead 
of  fumes,  there  arofe  exceeding  fine  filaments,  which  ftuck 
to  the  cloths,  &c,  like  cobwebs. 

8.  This  kind  of  detonation,  produced  by  the  union  of  tin 
with  iron  on  a  very  violent  fire,  and  the  extreme  eagerncft 
with  which  it  is  attacked  by  nitrous  acid,   as  mentioned, 
note  \^g\  to  Se£t.  297.  may  well  account  for  that  curious  de- 
flagration defcribcd  by  Dr.  Higgins  in  the  vol.  LXIII.  p.  137 
of  the  Phil.  Tranfa£t.  which  I  have  repeated  a  great  many 
times  to  fome  curious  perfons  of  my  acquaintances.     Several 
fmall  pieces  of  cupreous  nitre  (a  fait  which  refults  from  the 
folution  of  plated  copper  in  nitrous  acid,  after  evaporation,  or 
ncaily  ^  being  put  in  a  piece  of  tin -foil,  with  a  very  few 
drops  of  water,  and  being  quickly  rolled  or  wrapped  up,  with 
the   extremities   bent  up,  and  pinched  together:    i.  the  fait 
dcliquefces  in  the  infide  of  the  tin  :  2.  this  laft  changes  its 
colour:  3.  a  froth  iifues  out  at  the  ends  of  the  coil :  4.  then  a 
confiderable  warmth  is  produced  :   5.  it  emits  nitrous  fumes  : 
6.  an  intolerable  heat  follows :  7.  and   at  lafl  it  bvufts  with 
an  cxplofion  and  fire,   fufing  the  tin-fbil   in  feveral  places. 
In    this   cafe,    the  acid  being  moiflericd,  quits  the  copper^ 
and   ads    at   once   on   the  large  furface  of  the   tin,    with 
iuch  an  eagernefs  as  to  kindle  its  phlogifton  into  a  blaze. 

9.  Macquer  obferved,  that  putting  a  good  quantity  of 
granulated  tin  in  a  matrafs  over  the  fire,  the  marine  acirf,. 
which  he  poured  upon  it,  immediately  loft  its  ovvn  fumes  ^ 
attacked  the  tin  with  a  fenlible  but  moderate  eftcrvefcence, 
and  difiTolved  it  to  faturation.  The  folution  was  as  white 
ami  tranfparent  as  pure  water,  and  dilTolved  above  the  half 
of  its  weight  of  tin,  -  When  kept  for  fome  time  in  a  glaf» 
velFel,  it  cryftallized  during  the  cold  weather,  but  became 
fluid  in  the  fummer.  Cryllals  of  tin  may  be  formed  by  the 
ordinjry  method,  which  are  of  gfreat  ufc  iu  the  calico-prini' 
ing  prcceifes*     J  he  Editor  ^ 

The 
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quantity  or  purity  in  any  other  places  in  Eu- 
rope, than  in  England  and  Saxony  [^ j. 

It 


[^]  The  largefi:  quantities  of  tin  are  met  with  in  England, 
parric.ilaily  in  the  county  of  Cornwall.  There  is  fome  alfo 
in  Bohenaia  and  Saxony,  as  wiell  as  in  the  Eaft -Indies ;  but 
in  other  countries  it  is  rare  to  find  fo  much  as  to  be  worth 
the  txoul)te  and  expence  of  extra<^ing. 

2.  Britain  is  fuppofed  to  have  received  its  name  from  its 
abounding  with  this  metal.  For  tin  being  called  BragmarK^ck^ 
in  the  Syriac  and  Chaldaic  languages,  that  is,  the  kingdom 
of  Jupiter;  from  hence  feem  to  have  been  deduced  the  words 
Iifat*an^   Britmariy  and  Britania.     Newmann. 

3.  The  ufes  of  tin  are  very  various.  It  is  employed 
in  a  great  number  of  arts.  Its  ufe,  when  united  to  mer-* 
cury  for  making  looking-glaiTes,  has  been  already  defcribed 
in  note  N^  18.  to  Se6l.  296.  p.  608.  Bifliop  Watfon  feems 
inclined  to  believe,  on  very  good  grounds,  that  the  art  of 
making  looking-glafles,  by  applying  to  their  back-furfacc 
a  metallic  covering  of  tin-plate  imbibed  by  quickfilver,  is  not 
a  ver}'  modern  invention  ;  and  quotes  the  great  Pliny,  who 
aiTcrts,  that  the  Sidoniaus  had  invented  fomething  of  this 
kind.     See  vol.  IV.  of  his  EfTays  p.  ajo. 

4.  Thofe  metallic  plates,  generally  called  tin  by  the  Eng- 
lifli,  and  more  properly  fer-hlanc  by  the  French,  are  merely 
iron-plates,  very  thin,  which,  on  being  dipped  in  melted  tin, 
become  quite  covered  by  it,  and  form  a  very  ufeful  material 
for  making  a  great  variety  of  veflels  and  utenlils  of  general 
nfc  :  particularly  kitchen  veflels,  fauce  pans,  and  other  im- 
plements for  the  purpofes  of  drelTing  qA\  forts  of  food  oa 
the  fire.  Thefe  arc  the  mod  wholefome  vefliels,  and  the  only 
ones  that  can  be  employed  with  fafjjty ;  whilft  thofe  made 
of  xopper  are  highly  dangerous,  even  when  newly  tinned  ia 
the  ivitide ;  for  if  any  fmall  corner,  or  part  of  the  furface, 
cfcapes  tlie  attention  of  the  workman,  or  if  the  covering 
wears  out  without  being  obferved,  fome  verdigreafe  may  be 
there  generated  ;  and  this,  when  taken  with  the  victuals, 
never  tails  of  cauiing  terrible  efFc(?is  on  the  animal  body,  and 
often  inevitable  death,  •  It  is  miich  to  be  wgndered  indeed  ! 

tha: 
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It  IS  likcwife  worthy  of  obfervatidri,  that 
when  its  ofe  js  profitable^  or  to  be  worked  to  my 

•  advantage 

that  the  niimetous  difafters  that  repeatedly  happen  all  over 
Europe  and  dfewhere,  have  hot  yet  deteiroiincd  mankind 
to  exterminate,  abfolut€ly,  every  fort. of  copper-velFclB  an4 
all  other  utenfils  of  copper  from  their  kitchens. 

5.  It  is  certaih  that  neither  Vegetable  acids,  nor  diftilled 
tinegar,  diflblve  any  fenfible  quantity  from  tin ;  and  it  ^*ws 
on  this  account  that  copper  veffels  for  culinary  pyrppfes, 
are  generally  tinned  in  the  infide,  to  prevent  the  poifonoui 
eftedts  of  verdegreafe  being  {^rodubed,  arid  mixed  with  the 
food  prepared  in  fuch  veffels ;  bnt,  befides  the  deficiency 
already  mentioned^  that  may  happen  in  the  tinning,  the 
metal  commonly  employed  for  this  purpofe,  confifts  of  5 
parts  of  pewter  and  3  parts  of  lead.  Now  it  is  known,  that 
lead  is  eafily.  attacked  by  vegetable  acids ;  and  if  it  hap- 
pens to  be  taken  internally,  never  fails  of  producing 
dangerous   and  chronic   difeafes,    the  co/ica  Pi^onum,  pal^ 

ftiSj  &c.  So  that  after  due  confideration,  tinned  it  on^  and 
tin-plate y  are  the  only  cheap  and  wholefome  materials  for 
veffels  for  kitchen  ufe* 

6.  This  tin*plate,  laft-mentioned,  is  nothing  elfe,  but 
fheets  or  plates  of  iron,  that  have  been  hammered,  or^ 
which  is  better,  flattened  to  a  proper  thicknefs,  By  paffing 
*the  hot  iron  betwec/i  two  iron  cylinders  cafed  with  fteel  1 
they  are  then  cut  to  a  proper  fize,  and  fteeped  in  a  folu- 
tion  of  fal-ammoniac,  or  in  an  acid  liquor,  produced  from 
the  fermentation  of  barley  meal,  though  any  other  weak  acid 
would  anfwer  the  purpofe;  after  this  Ileeping,  they  muft  be 
well  fcoured,  fo  that  the  whole  furfacc  may  be  w&ry  clean 
and  quite  bright.  They  are  then  dipped  into  an  iron  pot 
filled  with  melted  tin,  whofe  furface  is  covered  with  fuet, 
or  fat,  and  pitch.  The  plates  come  out  with  both  the 
furfiaces  covered  with  the  tin  :  and  as  they  poffefs  the  clean- 
lincfs  of  the  tin,  added  to  the  rigidity  of  the  iron,  they 
arc  of  great  ufc  for  many  purpofes  of  common  life. 

7.  Pewter,  which  is  commonly  called  etain  in  France,  and 
generally  confounded  there  with  true  tin,  is  a  compound 

T  t  metal, 
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advantage,  it  is  always  in  form  of  an  indurated 
calx,  which  refembles  thofe  glaffcs  that  are 
prepared  from  metallic  calces  in  our  labdra- 

torie^s.  . 

Therefore,  in  fpeaking  of  this  refemblance,  in 

order  to  render  this  Mineralogical  Effay  more 

intelligible  to  the  reader,  I  haveufed  the  term 

M/Xf  in  djefcribing  the  metals  j  by  which  word  is 

underftood 


metal,  whofe  b^fis  is  tin«  The  befl  fort  cotiCiHts  of  tin  allayed 
with  about  a  twentieth,  or  lefs,  of  copper  or  other  metallic 
bodies,  as  the  experience  of  the  workmen  has  ihewn  to  be 
the  mod  condiiciye  to  the  improvement  of  its  hardnefs  and ' 
colour,  fuch  as  lead^  %iHCj  bifmuth^  and  the  metallic,  or 
reguline  part  of  antimony.  There  are  3  forts  of* pewter,  dif- 
tioguiflied  by  the  names  oiplate^  trifle ^  arid  iey'pe%utgrm  The 
firfl  is  uied  for  plates  and  diflies ;  the  fecond  for  the  pints j 
quarts^  and  other  meafures  of  beer ;  and  the  lay -pewter  is 
ufed  for  wine  meafures,  and  large  vell^ls. 

8.  The  beft  fort  of  pewter  confifts  of  17  parts  of  re- 
giilus  of  antimony  to  lOO  parts  of  tin;  but  the  French 
add  a  little  copper  to  this  kind  of  tin.  A.  verj'  fine  filver 
looking  nietal  is  compofed  of  lOO  pounds  of  tin,  8  oi  regulus 
j»f  antimony,  i  of  bifmuth,  and  4  of  copper.  Qo  the  con- 
trary, the  ley  pewter,  by  comparing  its  Ipicjic  gravity  with 
thofe  of  the  mixture^  of  tin  and  lead,  already  mentioned  in 
the  table  at  page  615,  muit  contain  more  than  a  fifth  part 
of  its  wcight'Of  lead.  This  quantity  of  lead  is  far  too  much, 
confldering  fome  of  the  ufes  this  fort  of  pewter  is  applied  to  ; 
for  acid  wines  will  readily  corrode  the  lead  of  the  flagons, 
in  which  they  are  meafured,  into  fugar  of  lead,  which, being 
taken  inten>ally,  is  produ^ive  of  various  chronic  difeaies,  as 
rfae  Colica  PiSfenum^  palfies^  Jiupors  in  the  limbs,  &c. 

9.  Foreigners  generally  affert,  that  Englifh  tin  is  always  a 
mixed  metal  V hen  exported  abroad:  and  the  French  Ency* 
clopedifts  in  particular  (article  itain)  inform  us,  on  the  au* 
thority  of  Mr.  Rouelle,  that  the  Englifli  tin,  when  cail  into 

moulds. 
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iinderftood  the   fame  as  the  phetriifts  Call   a 
crocus  J  ov  ifrra  metalhrufit  prhatd. 

Tfjt  ixiords  here  fupptejfei^  related  to  the  mif-^ 
taken  notion  ^f  the  Author  already  mentioned]  in 
Mote  [^"s  to  SeSl^  303U  p.  634* 
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ftioulds,  of  6  inched  in  tbickDefsy  and  cooled^  if  it  be  divided 
into  3  layers,  the  nppermoft  ha?  3  pounds  of  copper  on  the 
100  of  tin^  the  fecond  layer  has  j  pounds  of  lead  ttf 
the  fame  quantity  of  tin  ;  <ind  the  lo\^dft  layer  has  9  of  lead 
to  the  htirtdrcd  of  tin.  Gcoffroy  had  formerly^  given'  a  iimi* 
lar  account  of  the  Englifli  tin,  with  fome  variety  in  the  dofes, 
Btit  there  never  was  any  other  foundation  for  fuch  an  af« 
fcrtion,  than  that  pewter  has  been  miftakeri  for  tin  abroad : 
and  in  fa6t  all  pewter-difhes  and  all  other  pewter-pieces  are 
called  by  the  name  df  tin-ware  all  over  Europe,  except  in  Eng- 
falid.  Nor  could  there  ever  be  any  advantageous  motive  to 
hinder  the  export  of  pure  tin  from  England,  where  it  is  found 
in  a  greater  abundance  than  any  where  elfe,  Befides  the 
above,  neither  Borlafc  nor  Fryce,  who*  wrote  fo  rtiiiiutcly 
on  the  method  of  preparing  tin  in  Cornwall,  mefttion  any 
operation  or  mixtures  this  metal  undergoes  or  receives,  before 
or  after  it  is  caft  into  the  llabs,  blocks,  ot  pieces  of  tin,  in 
whiohyFztf,  ^i\Aformy  it  is  fold,  and  lent  to  every  market  ia 
Europe  \  fo  that  the  whole  niuft  be  a  ftiiftake  in  terms,  as 
'  already  mentioned,  by  taking  pewter  fimply  for  tin. 

10.  The  calx  of  tin,  known  by  the  name  of  Futty^  is  gene- 
rally ufed  to  polifli  various  hard  bodies,  as  glafs,  metallic  fpe- 
cula  for  reflecting  telefcopcs,  &c.  When  fuicd  with  lead  and 
faiid  it  produces  enamel;  and  ferves  alfd  to  cover  earthen- 
ware, giving  to  it  a  glaffy  and  neat  f  jrfacc  for  ufe.  The  Editor ^ 
chiefly  from  H^atfprCi  Effays. 


T  t  2  .  SECT, 
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SE  C  T.    305.    (184.) 

^ead.     Plumbum^  Saturnusj  Lat.  BJey^  Germ, 
jB/y,  Sweci.    Plomby  French*.  * 

General  Properties  of  Lead. 

a.  This  metal  is  of  a  blueifli  white  colour 
when  freih  broke,  but  foon  becomes  dull 
or  tarniftied'  in  the  air  [^j. 

b.  Is  very   he^vy ;    viz.  to  water  as   ii^i'2.^ 

to  1 000  [^]. 
€.  Is  the  fofteft  next  to  gold,  but  has  no  great 
tenacity,  and  is  not  in  the  lead  fonorous  [e]. 

It 


[^]  Lead  is  not  fubjcdl  to  be  much  corroded  by  expo- 
fure  to  air  or  water ;  though  after  long  landing,  a  thift 
crufl  is  formed  on  its  furface,  which  is  a  ttue  catx  of  lead 
formed  by  the  aerial  acid,  that  flowly  decompofes  it. 
Mongtz. 

[b  I  According  to  Bergman,  the  fpccific  gravity  of  lead 
is=:ii,352:  Kirwan  (a^s,  however,  that  re  reaches  from 
11,300  to  11,479.  According  to  Watfon,  airEnglifli  ciibic 
foot  of  new  lead  weighs  11,362  ounces  of  avoirdiipoids  'r  biit 
of  lead  reduced  from  minium^  it  weighs  11,460.  See  tlK 
table  at  page  625, 

[f]  The  Author  means  undoubtedly,  that  Icstd  is  the 
fofteft  of  all  metals,  except  pure  gold,  with  regard  to  it& 
pliancy  or  flexibility ;  but  its  tenacity  is  very  inconfider- 
able  :  and  confequently  it  is  incapable  of  being  drawn  into  a 
fine  wire. 

Under  the  hammer,  it  is  ea-fily  extended  into  thin  plates,^ 
but  its  properties,  as  Nicholfon  obferves,  have  not  induced 

pra^iii^nera 
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d.  It  is  eaiily  calcioed ;  aod,  by  a  certain  art 
ill  managing  the  degrees  of  the  fire,  its 
calx  becomes  white,  yellow^  and  red  [d\. 

This 


jjraftitioners  to  fubjeft  it  to  the  fame  trials  as  goldy  filver^ 
iind  copper  •  A  wire  of  this  metal,  one -tenth  gf  an  i^ch  thick, 
canoot  hold  a  weight  abov^  29  pounds  and  a  quarter,  without 
breaking,      A^ongez, 

Lead  has  a  remarkable  fnaell,  which  is  very  diftinftly  per- 
Cjcived  when  rubbed.     Fourcroy. 

[^]  Lead,  mixed  with  tin,^  calcine^  ^ooner  thao  by  itfeif 
alone:  one  pou^d  o/this  lail  quickly  incinerat-es  10 pounds  of 
lead,     Neumann.. 

By  calcination,  lead  is^  converted  into  a  duflcy  powder 
called  plumbum  ujlum  \  a  longer  continued  heat,  with  accefs 
of  air, -renders  it  white ^  yellow^  and  afterwards  it  bpcomejs  of  ,a 
bright  redy  inclining,  tp  orange  colour^  callj^d  minium^  or  r^d 
lead.  The  heat  for  this  purpofe  muft  i>ot  exceed  a  certain 
degree.  A  greater  heat  converts  this  fubftance  by  degrees, 
into  a  yellow  ^aky  calx,  called  Lhharge  j  ai^d,  by  g.  .ipo- 
derately  ftrojDg  fire,  it  runs  into  ^'  yellow  tranffarent  gl^6, 
which  powerfully  diffolyes  metallic  calces ;  ajnd,  unlefs  cona* 
bined  with  thefe,  or  le^^thy  additions,  corrodes  apd  pa'fle's 
through  common  crucibles.  This  -^lafs  aflts  more  ftrongjy 
on  Jldceoui  than  on  firgiilaceous  earths,  ancj  is  a  principal .  ifj- 
gredierit  in  fine  white  flint-glafs.     Ntehgifon, 

The  red-lead,  or  minium^  may  tjp  made  dire£Uy  from 
leadf  and  alfo  from  litharge^  which*  has  already  l»pen  faid 
to  be  the  half  vitrified  calx  of  the  fame  metal,  ancf  can  be 
^ad  cheaper  from  various  procefl^es  where  lead  is  eipployed. 
But  this  laft  red  lead  is  not  fo  good  as  th<  foVnier,  gn 
account  of  the  fcorla  of  other  fuoftances  aiijJ^ed  therewitlj ; 
particularly  the  makers  of  flint-gfair^,  who  ufe  much,  rep- 
lead in  the  compofition.  of  that  glafs,  fi^^^,  that  it  does 
not  "flux  fo  well  as  !h.Vt  made  from,  tlie  J.(lirjea,  caCcination 
of  the  metal,  as  praftifed  .in  the  cbupty  of.  Derby ^  where 
110  lefs  than  nine  mills'  or  Airnaces  are  kept  oji  .this  operation • 
^hefe  furnaces  arc 'very  like  a  bakeVs  oven",  with  a  Mow 

T  t  J  vapUcd 
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f.  This  calx  melts  more  cafily,  than  any 
other  metallic  calx,  to  a  glafs,  which  be* 
pomes  of  a  yellow  colour,  and  fcmi-tranf- 
parent.  This  glafs  brings  other  bodies, 
and  the  imperfect  metals,  into  fufion  with  it» 

vaulted  roof,  and  two  party^walls,  rifing  from  their  floor, 
which  leave  a  middle  fpace,  where  the  pit  coal  is  burned  2 
the  flame  being  draw^i  over  the  party  walls,  ftrikes  on  the 
roof,  and  is  from  thence  rcflecSted  on  each  fide,  by  which 
the  lead  there  kept  is  melted.     The  fufface  of  lead,  by  its 
^xpofition    to   air,  becomes  inftantly  covered  with  a  dufky 
pellicle  5  this  is  fucceffively  removed,  and  the  greatefl  part 
of  the   metal  is  converted  into  a   ycllowijh-green  powder, 
This  is  afterwards  ground  fine  in  a  mill,  andwafhed;  the 
heterogeneous  particles  of  lead,  flili  ip  being,  are  fepa  rated  by 
palling  the  walh  through  fieves  :  the  yellow  colour  becomes 
Vniform,  and  is  called  Majpcot  by  the  painters,     Thefe  yel- 
low calces,  -being  well  dried,  are  thrown  again  into  the  futt 
nace,  where  they  are  conftantly  (tirred  in  a  continued  heat ; 
fo  that  in  about  48  hours,  thefe  calces  acquire  a  vivid  red 
Inclinipg  to    orange   cohur^   and  are  known   by   the    name 
pf  Minium^  or  red-lead^     Mr,  de  Machy  waa  certainly  mif* 
taken,  when  he  aiferted  that  the  calcinatibn  alone,  without 
the  contaft  of  the  flame  and  fmoke,   was  capable  cxf  pro- 
ducing a  good  colour*     But  the  red -lead  made  in  France 
is  of  a  confidetably  worfe  quality,    than  what  is    made   in 
£nglandf  or  Holland*      A  ton,    or  20  hundred  weight  of 
lead,    generally  gives   22  hundred  weight   of  minium.      It. 
is  fajd,    that  at   Nuremberg  the  incieafed  weight  of  red- 
lead  amouhts  to  one-fifth  of  the  metal ;  this  may  probably 
depend  on  the  method  eimployed,   as  Watfon  thinks.    Neu- 
'  mann  fays,  that  the  befl:  Venetian  minium  is  made  out  of 
cernfle,  or  white  lead. 

The  lithar|;e,  already  mentioned,  is  called  Litharge  of 
Gold^  when  its  colour  inblines  to  yellowy  and  ot  jS/ver^  when 
\t  is  'Ufhiti/hi  but  neither  of  thi^m  contains  any  portion  of 
t||iefe  prcciou'?  metaU*    Neumann.  '  '  - 

It 
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f.  It  diflblves,  ift,  in  the  fpirit  of  nitre;  2dly> 

in  a  diluted  oil  of  vitriol,  by  way  of  di- 
geftion ;  ^dly,  in  the  vegetable  acid;  4thly^ 
in  alcaline  folutions;  4nd  5thly,  in  ex- 
preffed  oils,  both  in  the  form  of  metal 
and  of  calx  \e\, 

g.  It  gives  a  fweet  tafte  to  all  folytions, 
h.  It  amalgamates  with  quickfilver. 

/.  With  the  fpirit  of  fea-falt  it  has  the  famb 
cffe£t  as  filver,  whereby  is  produced  a  y2r- 
turnus  corneus  [/]. 

It 


[^]  Lead  diflblves  in  nitrous  acid'  into  a  yellow  liquor. 
This  folution  infpiflated,  explodes  or  fulminates  in  the  fire. 
Neumann. 

Yxooi  aqua  fortis^  lowered  with  an  ^quai  quantity  of  water, 
diffolves  half  its  weight  of  lead.  This  folution,  according  to 
I^ewis,  being  diluted  with.water,  becomes  itiilky,  and  depofi^s 
the  metal.  But  Fourcroy  denies  this  fa6^  in  his  vol.  I.  p.  512 
of  the  £ngli(h  editioa.  The  fame  folution,  aiPtef  exhaling 
very  flowjy  to  x\\t  air  patt  of  the  menftrum,  (hoots  into  fmall 
pyramidal  cryftals  witl^  fquare  bafes,  of  an  auftere  fweet 
tafte.  Lewis,  Fourcroy  fays,  that,  thefe  pyramids  arc. 
{lexaedral, 

Vitriolic  acid,  alKfted  by  a  boiling  heat,  c6rrodes  half  of 
its  weight  of  lead  into  a  faline  mafs.  This  acid  precipitates 
the  metal  fronp  its  nitrous  and  marine  folutions.  LewfSf  and 
Kir^^an. 

[f]  Pure  marine  acid,  with  the  afliftance  of  heat,  readily  cal- 
cines lead,  and  diflblve?  part  of  its  Calx  ;  but  it  is  difficult 
to  faturatc.  it  compleatcly.  By  a  ftroqg  evaporation,  it  pro- 
duces cryftals  in  the  form  of  fine  aijd  brilliant  needles,  accor- 
ding to  Monet  quoted  by  Fourctay^  This  metal  combines  more 
Readily  and  intimately  with  marine  acid,  when  this  menftrum 
is  poured  either  uncohabined  or  united  with  an  earthy  or 
alkaline   bafe,    into   the   folution  of  lead   ia   nitrous    acid. 

T  t  4.  A  copious 
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i.  It  does  not  unite  with  iron,  when  it  is 
fingly  added  to  it  in  the  fire. 

/.  It  works  on  the  cuppel,  which  fignlfies  that 
its  glafs  enters  into  certain  porous  bodies, 
dpftitute  of  phlogifton,  and  alcaline  falts. 

It 


A  copioup  white  precipitate  is  then  immediately  formed,  re* 
fembling  a  coagulu;n  ;  which  is  a  new  combined  fait,  that  falls 
down,  on  account  of  its  great  infolubility.  If  cxpofedjto  the 
fire,  vapours  of  a  faccharine  taft^  are  difengaged:  and  it  fiifes 
^nto  a  brown  mafs,  called  Plumbum  Corneum.     Fourcroy. 

The.  acetous  acid  diffolves  lead  and  its  calces.  Ifhite-Uad^ 
or  cerufe^  is  made  by  rolling  leaden  plates  fpirally  up,  fo 
as  to  l^ave  the  fpace  ^of  an  inch  between  each  coil,  and 
jplaciqg  thena  vertically  in  earthen  pots,  at  the  bottom  of 
which  is  fome  good  vinegar,  ,  The  pots  are  to  be  covered  and 
expofed  for  a  length  of  time  to  a  gentle  heat,  in  a  fand-bath ; 
,6r  elfe  tbpy  are  covered  with  dunj;.  The  vapour  of  the  vine- 
gar attaches  itfelf  to  the  furface'  of  the  plates,  and  corrodes 
thenx^  reducijig  the  fame  by  that  means  into  cerufe^  which 
comes  off  in  flalces,  whei^  the  lead  is  uncoiled-  The  places 
are  thus  treated  repeatedly,  tjll  they  are  corroded  through. 

The  acid  in  the  ceruje  is  fuper-faturated,     By  a  folution  of 
this   compound  in  acetous  acid,  a  cryAallizable  fait,  called 
lugar  of  L'cidy  is  obtained,  which  is  the  fame  as  would,  with 
lets  facility,  have  been  procured  by  diffolving  lead  dire6tly  Iq 
that  acid.     Nih'i/on.' 

Allfolution§  of  lead  are  precipitated  black  by  the  liver  of 
fulphur :  and  thtn  a  fort  of  Galena  is  formed,  the  fulphur 
being  dcpofed  uppn  the  calx  of  lead  ;  which  feems  to  indicate, 
that  the  lead,  \\i  this  ore,  is  in  a  calciform  ftue,     Fourcroy, 

The  calcjes  of  lead  are  much  affected  by  fulphureous 
vapours  of  all  kinds.  Even  metallic  falts,  which  have  lead 
for  their  bafc,  t^^QoXAXy  Jaccharum  futurni^  change  colour  by 
^he  vicinity  of  fuch  vapours.  This  folution  of  fugar  of  lead 
pay  ferve  as  a  fympathetic  ink.  A  letter  written  with  it, 
pf)  being  cxpofcd  to  the  vapour  of  fulphur  on  lin^e-watcr ;  the 

inviiiblc 


I 
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m.  It  melts  in  the  fire  befpre  it  is  made  red- 
hot,  almoft  as  eafil^  as  tin  [g]. 

Its 


invifible  vapours  that  rife  from  it,  will  blacken  the  writing, 
although  the  letter  be  put  between  two  or  Aree  hundred 
leaves  of  paper. 

Oils  and  fau  have  a  flrong  a6tion  on  lead,  and  its  calces. 

Litharge,  or  any  other  calces  of  lead,  are  copioufly  and  in* 

tirely  foluble  in  oils  by  boiling,  which  are  thereby -rendered 

jthicker,   and  more  drying.     Linfeed  oil,   thus  impregnated 

with  litharge,  is  much  ufed  by  painters  on  the  account  of  the 

lafl  quality :  and  is  known  under  the  name  of  drying  oiU 

Many  of  the  plafters  ufed  in  furgery  have  for  their  bafii 

an  oil  thickened  by  boiling  with  calx  of  lead.     Nicholfon. 

The  topical  preparations  of  calces  of  lead,  known  by  the 

name   of    Goulard^    have    performed    wonderful    cures    in 

numberlefs  cafes,    in  which  other  applications  have  failed. 

See  the  excellent  Treatife  of  Goulard^  in  lamo.  London^  ^77S« 

The  Editor. 

[f]  Lead  melts  eafily  on  the  fire,  long  before  its  ignition, 
at  about  595  degrees  of  Fahrenheit's  thermometer,  accord- 
ing to  Bergman:  but  Lewis  and  Nicholfon  affirm,  that 
$40  degrees  is  fufficient  for  the  purpofe :  and  that  at  this 
degree,  its  calcination  will  begin,  if  refpirable  air  be  prcfent 
in  the  operation. 

'  By  the  union  of  lead  with  tin  and  bifmuth  in  a  due  pro- 
portion, a  compound  metal  relults,  which  melts  below  tjic 
degree  in  which  water  boils.  This  mixture  has  been  pub- 
lifhed  by  Dr.  d'Arcet  the  celebrated  profeffor  of  chemiftry  at 
Paris,  it  confifts  of  three  parts  tin^  five  of  lead^  and  eight 
oi  bifmuth.  The  dofes  given  by  Newton,  who  firft  difcovcrcd 
this  kind  of  .metallic  mixtures,  and  thofe  given-  by  Margraaf 
and  Homberg,  require  a  higher  degree  of  heat  to  melt.  See 
Journa I  de  Ph)f que  iox  Mzvzh.  1777,  page  217. 

As  foon^  as  pure  lead  melts,  its  furface  is  covered  with  a 
pellicle,  which  exhibits  various  fuccellions  of  colours  ;  but 
a  fmall  portion  of  tin  or  zinc,  mixed  with  it,  prevents  this 
variegated  appearance.  The  lead  of  thofe  metallic  flieets, 
with  which  the  Chiuefe  boxes  of  tea  are  lined,  does  not  ex- 
hibit, 
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V.  Its  calx  or  glafs  may  be  reduced  to  its  me- 
tallic ftate  by.pot-aflies. 


hibit,  when  melted,  thofe  variegated  colours  on  its  furface, 
no  doubt  on  account  of  its  mixture  with  other  metals.  The 
order  in  which  thefe.  colours  fucceed  one  another,  is  the 
following;  yelhWf  pt^rple^  blue^  thtn yellow^  purple ^ gretn\  and 
twice  pink-green.  AH  thefe  colours  are  very  vivid  with  a  proper 
heat;  but  if  that  is  weak,  that  fuccef&on  of  colours  ftopt 
before  it  has  gone  through  ail  the  above  changes.     IVatJonm 

Melted  lead,  in  a  flrong  red-heat,  boils  and  emits  funves^ 
which  the  workmen  crronebufly  call  Sulphur^  for  they  are  no- 
thing elfe  but  the  calcined  parts  of  the  metal  that  fublime 
4rf  t  yellow  and  red  colour.  Watfon  affirms,  in  his  eifays, 
vol.  III.  p«  3449  thi^t  this  fublimate  amounts  to  about  yEcv 
hundred  weight  in  one  hundred  tons ;  viz*  500  in  20o,poo 
^VLn^%^  ox  ^^f  per  centum. 

If  melted  lead  ht  pour^  into  a  box,  previoufly  rubbed 
with  chalk  (to  prevent  adhefion)  and  continually  agitated, 
h  will  concrete  into  feparate  grains,  of  confiderable  ufe  in  a 
variety  of  mechanical  operations  y  or,  if  it  be  poured  into 
a  mould,  and  turned  out  at  the  iiiilant  of  cooling,  a  blow 
with  a  hammer  will  break  the  mafs,  and  the  fymmetrical 
arrangement  of  the  internal  parts  will  be  feen.  Nicholfon. 
The  like  happens  alfo  to.  tin  in  iimilar  circumflances,  as  was 
noted  at  p.  619. 

When  melted  lead  is  fuffered  to  cool  very  flowly,  *it 
cryilallizcs  into  quadrangular  pyramids,  laying  Tideways  one 
over  the  other.  But  all  metallic  fubflances  have  been  found 
to  have  their  particular  cryftallization^  of  which  that  of 
metals  approaches  to  the  pyramidical  form,  whilft  that  of  the 
femi-metals  afFe^«  the  form  of  needles,  provided  they  be  all 
properly  managed  in  their  cooling,  ^s  Mongez  has  ihewn 
in  the  Joi{rnal  de  Phy/tque  of  July  for  1781,  p.  74.  ^he 
Editor. 


SECT, 
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Native  Lead,     Plumbum  Nativum. 

Onr  Author,  in  the  Se£t.  191.  of  this  mi** 
neralogy  and  fome  other  mineralogifts,  doubted 
whether  native  had  was  ever  found  in  its  nie- 
tallic  ftate  on  the  earth;  but  they  never  could 
(hew  any  better  grounds  ft^r  their  incredulity, 
than  the  deficiency  of  information }  fadsf  how- 
ever arc  ftubborn  witnefles,  which  cannot  be 
.defeated  by  mere  aiTertions  [^]. 

It  appears  by  the  Phii*  TranfaSf.  for  1774, 
pag.  20,  that  fome  fmall  pieces  of  native  lead 
were  found  in  Wales,  in  the  County  of  Mon^ 
mouth. 

Genfanne,  in  his  Hijloryofljanguedoc^  p.  208, 
of  vol.  III.  afferts  alfo,  that  this  metallic  fub- 
itance  was  found  native  in  the  Vivarais.  Henc- 


[fl]  Bomare  mentions  (in  his  Mineralogy^  vol.  II.  pt,  176.) 
a  ctirious  fpccimen  of  natitre  lead^  kept  in  the  coUfeAion  of 
Abbe  Noiin  at  Paris,  that  had  been  found  in  the  lead-mines 
oi  Pompean^  near  Rennes  in  Brittany.  This  metal  was 
very  malleable ;  could  be  cut  with  a  knife  without  crumbling 
and  cafity  melted  over  the  flame  of  a  candle.  It  weighed 
about  two  pounds ;  was  Unbeddied  in  an  earthy  lead-ore  of 
a  rcddifti  colour :  and  had  a  .flaty  vein  that  went  through 
it.  I  tlunk,  that  after  fnch  cirpumilances  it  can  hardly  be 
d^isbttd  of  ki  being  a  wuural  ppodudion.    The  Editor. 

kcl 
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kel  affirms  likcwife  its  exiftence, '  in  his  Flora 
^Saturnifam.  See  Kirwan's  Kkm.  of  Miner a^ 
logy^  p.  297  and  298. 

'  Wallerius  (p.  301,  of  the  2d  vol.  of  his 
Minerallogy,)  afferts,  that  this  metal  has  been 
found  in  its  metallic  form,  in  Poland,  a  fpeci- 
men  of  which  was  kept  in  the  collection  of 
Richter^  and  adds,  that  a  iimilar  one,  found 
at  Schneberg,  was  feen  in  the  colleftion  of 
Spener.  .  . 

Dr^  Lawfbn,  in  his  Englifti  edition  of  Cra- 
mer's Art  of  EJfaying  Metals^  fays,  at  p.  147^ 
that  fome  pure  native  malieable  lead  had  been 
lately  found  in  New  England. 

And  laftly,  •  the  late  celebrated  Profeflbr 
Bergman  did  not  heiitate  to  infert,  by  itfclf 
alone,  the  plumhum  nativum^  in  Sedt.  iSot 
of  hi^  Sciagrapbia.  . 


SECT.     307.     (185.) 

Calciform  Lead. 

Lead  is  found, 
A.  In  the  form  of  a  calx,  Minera  plumbi  calci^ 
formis  \a\.  .       » 

Pure, 


\a'\  The  calciform  ores  of  lead  may.be  diflingiiifhed  into 
5  varieties;  v'i%,  i.  The  white ^  lead-Jpar^  lead  ochre ^  native 
cerufe.  2.  Redy  browHy  or  yellow.  3.  Green.  4.  Bluijh. 
5.  blaik.   All  are.  mineralized  by  the  aerial  acid^  ox  fixed  airi 

are 


I.  Pare,  Minera  plumbi  calciformts  pura4 
a,  Priable,  lead  ochre;  Certffa  nativa^  Na- 
tive cerufe,  is  found  at  Krifticrfberget  in 
Weftmanland,  on  the  furface  of  the  pot- 
ter's ore  [^]. 
h.  Indurated,  lead  fpar,  or  ipatof^  lead  ore,' 
Spatum  plumbi. 

I.  Radiated,  or  fibrous. 

White,    from    Mendip-Hiils,    in    Eng- 
land [^]. 

Criftallifed 

.      I    I    ■        ..  i ■■  ■   ... — ^ 

arc  foluble  in  nitrous  acid,  and  effervefce  with  it,  if  heat' be 
ufed  i  and  are  diiTolved  alfo  in  expreiTed  oils.  All  contain 
a  little  iron,  but  never  any  filver. 

[^j  Lead  ochre,  or  native  cerufe^  is  the  fame  fubftance ;  but 
either  in  a  loofe  form,  or  indurated,  and  fhapelefsj  fometimes 
it  IS  found  in  a  filamentous  form,  of  a  lilky  appearance. 
Both  contain  a  little  iron,  and  fometimes  calcareous  anj 
argillaceous  earth  t  grow  red  or  yellow  when  fufficiently 
heated.  They  effervefce  with  acids,  and  afford  from  60 
to  80,  or  90  per  centum  of  lead ;  both  arc  found  m 
B^ittanyy  terrain^  Germany,  and  England,     Kirwan. 

Bergman  made  a  feparate  fe£lion  of  this  cerufa  natlva^ 
which  is  nothing  elfe  but  this  white  lead-ore,  mineralized 
by  the  aerial  acid.     See  the  Se£f.  183^,  ^f  ^^^^  Sciagraphia. 

[f]  It  is  there  found  with  the  iron-flone  and  Manganefe; 
but  in  fmall  quantities,  Likewife  3t  Zetterfield  in  the  Hartz. 
Brunnich, 

Mr.  Sqge  of  tlie  Royal  Academy  sft  Paris,  pretended  that 
the  white  lead  ore,  from  Poulawen  in  the  coqnty  of  Bre- 
tagne  in  France,  was  mineralized  by  the  marine  dcidz 
but  this  aflertion  was  demonftrated  to  be  abfolutely  erro- 
neous by  the  commiflioncrs  of  that  Academy.  S^^  Journal 
dfi  Phyfique.     Tom.  III.  p.  348.  for  June  1774. 

This  ore,  according  to  the  fame  Academicians,  is  compofed 
of  ftriated  cryftals,  of  a  whitifh  pale  red,  pr  grey  colour. 
There  i$  a  ix^hiu  Itjad^re^  fometimes  ^^rr^,   and  fometimes' 

1        yellow 
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2;  Griftailifed  in  a.  prlfmatLck  figure  [d]. 
a  White,    from  Norrgrufva  in  WeftnMn- 
bacL 

TeMjowifti 


fellow,  whi^h  is  very  hekvy.  Irs  ftnuSture  is  either  lamellated 
or  fibrous,  anc}  its  lamina*  can  hardly  be  fepa rated ;  but  is 
friable,  and  may  be  cut  vviih  a  knifp.  Sometimes  it  a 
cryilaUized,  an<i  foiBetioies.  its  fibres  are  extremely  thin, 
fe#ii«tranfparent,  and  of  a  filky  look,  as  defcribed  in  the 
preceding  note.  They  effervefce  with  acids,  decrepitate 
on  the  fire,  and  feem  to  loofe  the  aerial  acid,  by  which  the 
kadis  minerailized.  Among  the  lead  mines  of  France,  £ng« 
Uod,  Saxotiy,  and  other  parts  of  Germany,  many  finis 
^cinliens  of  this  ore  are  often  to  be  met  with. .    Mmgez. 

\d\  Thefparry  lead  has  often  a.  femi-tranfparency  likef  the 
iparry  fiuor;  its  cryfbls  are  generally  truncated  hexaedral 
prifms,  or  cylindrical  coUimna,  firiated,  and  feenl.  to  be 
CQippofed  of  a  great  number  of  filamrents ;.  thefe  fparry 
crydals  are  always  found  in  the  fame  places  whh  the  ga-^ 
Una  or  fulphurated  lead  ores ;  and  feem  to  be  formed 
from  their  decompofition,  after  the  iofs  of  their  fulphur; 
for  it  is  not  rai^e  to  find  galenas^  which  are  beginning  to 
pafs  to  the  Aate  of  white-lead. 

Therefore  the  black  ore  of  lead  may  be  regarded  as  an 
iHtermedtate  fpecies  between  the  white  Lad  ^nd  galena^ 
as  it  feems  to  be  a  true  white  lead  altered  by  the  hepatic 
vapours  of  the  fulphur,  on  its  parting  from  the  galena. 

The  green  fpa%ry  lead  is  more  or  lefs  cranfparent,  and  for 
the  mod  part  yellowiih.  It  has  frequcntfy  no  regular  form, 
and  appears  like  a  kind  of  nrH>fs. 

Thefe  lead^ores  are  found  chiefly  in  HofTsgrund,  and  near 
Friburg  in  Brifgaw.  When  this  green  ore  is  cridainzedi 
itrconftfls  of  hexaedral  truncated  prifms^  terminated  by  fix« 
Ikled  pyramids,  cither  tntire,  or  truncated  near  their  bafe. 
A  great  quantity  of  it  is  found  at  Sainte  Marie-aux- mines,  and 
aX.  Tichoppau  in  Saxony.     Fourcrof* 

-The  green  and  the  bhcJ^  from  Saxony,  as  well  ^  tkr 
hlmis»^  Hungary,  arc  prifmatic.     Brunnick. 

4  The 
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b.    YelloWifli    green,    from    Zchopau    in 
Saxony  [flQ. 

SECT. 


m^m 


\^d'\  The  green  lead  ores  are  either  cryftallized  in  needles,  aa 
in  Brittany^  or  in  a  loofe  powder  as  in  Saxony ;  but  moft  adher- 
ing to,  or  invefting  quartz.  They  owe  the  green  colour  to 
iron,  feldom  contain  copper,  and  are  very  rare.  Kirwan  and 
Aiongez. 

Sapphire  coloured.  This  was  once  found,  together  with 
fomc  white-leadrfpar,  at  fVendiJh-Leuten^  and  could  be  eafily 
melted  by  the  blow-pipe.  Dr.  Jacquin  had  thia  curiofity  itL 
his  cabinet.     Brwiwch. 

This  lead  ore  is  fometimes  Cryflalized,  fomfetimes  amor- 
t>hous  ;  it  owes  its  colour  to  a  mixture  of  copper.     Kirwanm 

Black.  This  ore  is  fpund,  though  very  feldom,  in 
Saxony.  .  - 

The  figure  of  thefe  cryftals  is  not  always  the  faxpe.  The 
white  ones  come  near  to  the  fhape  of  the  felenitc, 

Rid^  ox  natural  minium^  was  found  in  Siberia :  and  a 
^cimen  of  it  was.  kept  in  the  colle^iion  of  the  late 
Prince  Charles  de  Lorraine  at  Bruxelles.     Fabroni. 

Another  red  lead  was  found  in  the  mines  of  Pirofcw  near 
Catherineriburg  in  Siberia.      Brunnich.     . 

The^rf^,  brown^  ov  yellow  lead-ore,  is  found  either  regu- 
larly cryftallized,  or  in  fhapelefs  mafTes,  or  in  powder.  It 
d lifers  from  the. white  fpar,  and  from  the  native  cerufe,  only 
by  containing  more  iron.  That  in  powder,  contains  a  mix- 
ture of  clay.  Kirwan  s  Mineralog)- p,  19^,  Sce*alfoi\'h4t 
has  been  faid  in  the  note  at  p.  524. 

Dr.  J.  R.  JForfter  brought  from  RulEa  fome  of  this  cryf- 
tallized red  lead  ore,  which  Ifaw  on  his  firft  ari«ival  in 
England.  They  appeared  to  be  nearly  of  a  cubicai  form^ 
and  the  red-colour  was  rather  pale.     The  Editor. 

The  red  Siberian  ones  are  perf«6tly  rhoipbic  j.aad  iho green 
frorti  Bohemia  have  a  cubical,  or  rhomboidal.form*.  Tbcif 
cplour  depends,  on  the  adventitiouis.  particles.  LcbmaA  ha| 
found  fulphur  and  arfenicin  the  r/<^onea:  the.  others  hav«  not 
been  fufficiently  inveiligated :  moft  of  ^hem  eficrve£;c  wnb 
acids.    Brunnich. 

The 
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SECT.    308.    (186.) 


Minera  plumbl  calcjformis  mixta. 

a.  Mixed  with  the  calx  of  arfeaic,   arfenical 

lead  fpar. 
!•  Indurated. 

a.  White.     1  have  tried  fuch  an  ore  from  an 
unknown  place  in  Germany,' and  found  that 
no  metallic  lead  could   be  melted  from  it 
by  means  of  the  blowpipe,  as  can  be  done 
out  of  other  lead  fpars  ^  but  it  muft  be  per- 
formed in  a  crucible,    and  then  that  part 
of  the   arfehic   which    did    not   fly  off  in 
fmokc,    during  the  experiment,    was  like- 
wife  reduced,  and  found  in  forrn  of  grains 
difperfcd,  and  forged  into  the  lead. 
Another  ore  of  this  kind,  which  likewife 
was  not  eafily  reduced  by  means  of  the  blow- 
pipe,   did   always   after    being    melted,    and 
during  the  cooling,    haftily  (hoot  into  poly- 


The  blach4ead  ores  are  the  moft  uncommon  of  all ;  and 
occur  either  cryftalUzcd,  or  of  an  indetcfminate  form. 
Kirwan, 

A  lead  ore  of  a  purpUJh  browrty  nearly  refembling  the 
flower  of  the  peach-tree^  was  found  at  Huelgoet  in  Brittany^ 
It  was  a  needle-formed  cryftallissation ;  difficultly  fqfible  with 
the  blow-pipe,  and  contained  more  iron  than  others  5  but  it 
fras  caiily  reduced  by  the  mineral  alkali     Mongez. 

gonal, 
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gonal,   but   moftly  hexagonal   cryftals,   with 

fhining  furfaccs.     Can  this   cryftallifation  be 

owing  to   falts,    which   are  faid   not   to   a£t 

in  this  manner,  but  when  they  are  diiTolved  in 

water?* 

b.  With  calcareous  earth  [a\. 


[fl]  This  is  the  lead  ore,  dcfcribed  Afimra  calcifprmls 
mixta  terra  calcarea  major e  portione^  of* which  our  author  hat 
already  treated  ia  his  Se6t.  37  and  38.  It  effervefces  with  aqua 
forti^,  and  contains  40  per  cent,  of  lead;  on  which  account, 
it  ought  rather  to  be  placed  here  than  among  the  calcareous 
earths.  M.  Cronfiedt  founded  his  clajSification  upon  the 
Swedifh  minerals.  There  are  in  Scotjand,  and  the  northera 
provinces  of  England,  indurated  lead-ochres ;  but,  for  want 
of  fnfficient  experiments,  their  places  in  the  fyfiem  are  ftili 
uncertain.     Brunnicb.  ' 

The  abovementioned  ores  are  very  rich  in  lead,  and  eafy 
to  be  tried;  moft  of  them,  being  flowly  heated,  may  be 
reduced  to  lead,  by  means  of  the  blow-pipe,  on  a  piece 
of  charcoal.  The  calx  of  the  lead  in  thefe  ores  has,  perhaps, 
firft  been  difiblved  by  fulphur  and  arfcnic,  and  afterwards, 
when  thefe  two  have  weathered  away  or  decayed,  have 
alTumed  this  form  ;  in  the  fame  manner  as  we  fee  it 
really  happens '  during  calcination,  with  rich  lead  ores,  or 
fuch  reguli  as  contain  lead.  The  fame,  very  probably,  is 
the  cafe  with  other  metals;  for  which  reafon  their  ores, 
w%en  they  occur  in  form  of  a  calx,  often  contain  a  little 
fulphur,  and  more  efpecially  arfenic.     The  Author, 

N.  B»  Moil  of  thefe  ores,  mentioned  in  the  notes  to  the 
preceding  fedion  307,  might  as  well  have  been  treated  of 
in  this  place ;  but  it  was  thought  better  to  fet  them  down 
according  to  the  reKereuces  pointed  out  by  Profcflbr  Bruoaich* 
The  Editor. 


U  u  S  E  C  T. 
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SECT.  -309.    (187.) 

I 

Lead  mineralized.     Plumbum  mtieraUJatnm^ 

I.  With  fulphur  alone.  Plumbum  Julphure  ml^ 
neralffatumi  The  Bky-Bcbimiff^  or  Bley^ 
glanzy  of  the  Germans. 

a.  Steel-graioed  lead  ore,  frona  the  mines  at 
Hellefors,  m  the  province  of  Weftman- 
land. 

b.  Radiated,  or  antinaoniated  lead  ore. 
X.  Teffellated,  or  potters  lead  ore. 

At  Villach  in  Auftria  there  is  faid  ta  be*, 
found  a  potters  lead  ore,  which  contains  not 
the  leaft  portion  of  filver. 


SECT.    310.     (AdditfonaL) 

Lead  mineralized  by  the  Vitriolic  Acid. 

This  ore  was  difcovered  by  Mr.  Monnet* 
It  occurs  fometimes,  though  rarely,  in  the 
form  of  a  white  ponderous  calx. 

It  is  foluble  in  ij6  or  18  times  its  weight  of 
water* 

Does  not  efFervcfce,  nor  is  it  foluble  in  other 
acids. 

It  may  be  reduced,  by  the  blow-pipe  upon 
charcoal*  ^ 

It 
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It  feems  to  originate  from  the  fpontaneous 
decompofition  of  the  fulphurated  lead  ores  n&eQi^ 
tioned  in  the  laft  Scdion. 

According  to  Dr.  Withering,  another  va- 
riety of  this  ore  of  lead  mineralized  by  vitriolic 
acidj  is  found  in  great  quantity,  iu  the  iflatid 
of  Anglefey,  near  Carnarvonfliire  in  England: 
but  ic  is  united  to  iron ;  and  is  not  reducible 
by  the  blow-pipe  over  charcoal.  It  is  of  a 
yellow  colour,  and  cpntains  fome  clay.  The 
Dodor  promifes  an  accurate  analyfis  of  this 
ore.     ^be  Editor  from  Kirwan,  and  Bergman. 


SECT-     311.     (Additiooal.) 

...  i 

.  Lead  mineralized  by  the  Acid  of  Phofpborus. 

-    This  or>e  wgs  lately  difcovered  by  Gahn. 

It  is  of  a  greenifli  colour,  by  reafon  of  a 
mixture  of  iron. 

Melts  upon  the  charcoal,  with  the  blow- 
pipe ;  but  does  not  effervefce  with  acids. 

After  folutioa  in  nitrous  9cid,  with  heat^ 
the  lead  may  be  precipitated  by  vitriolic  acid, 
137  grains  of  this  precipitate,  after  beijag 
w»Q)ed  and  dried»  afford  loo  gr.  of  load'  in 
its  m^tiljilic  ftate;  aad  the  decanted  liquor, 
being  evaporated  tQ  drynefs,  produce  llxc^^hoj^ 
phone  acid:  which  being  mixed  with  pQwoej:  of 
charcoal,  af^ocds  real  phofphorus  by  diflillation. 

U  u  z  A  fmall 
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A  fmall  piece  of  this  ore,  being  melted  by 
the  heat  of  a  flame,  urged  by  the  b!ow-pipe, 
affumes  the  form  of  a  polyedral  globule,  v^hofe 
facets,  though  apparently  flat,  are  really  com- 
peared of  concentric  flrias,  when  obferved  by  the 
microfcope. 

Seven  ounces  of  this  grfeen  lead-ore  from 
HofFsgrund,  near  Friburg,  capital  of  Brifgaw, 
in  Swabia,  being  powdered,  and  diflblved  in 
the  nitrous  acid,  on  adding  vitriolic  acid,  this 
united  with  the  lead,  and  both  precipitated:  * 
the  remaining  liquor  being  evaporated  on  a 
fand  heat,  to  the  confiftency  of  Syrup,  which 
was  of  a  green  colour,  was  mixed  with  pow- 
dered charcoal;  and,  on  being  urged  by  fire 
in  a  retort,  produced  about  two  gros  (i44^r.) 
of  a  fine  phofphorus. 

A  fimilar  compound  may  be  lynthetically 
produced,  if  pure  phofphoric  acid,  (^vlz.  com- 
bined with  volatile  alkali,  for  the  natron  of  the 
microcofmic  fait  hinders  the  produdtion)  be 
mixed  with  red-lead.  The  Editor  from  l^txg- 
man,  Kirwan,  and  Mongez. 


SECT.    312.     (188.) 

2.  Lead  with  fulphurated  filver.  Plumbum  ar- 
gent o  fulphuraio  miner alijatum.  Galena  : 
Alfo  called  Bleyglanz  by  the  Germans. 

a.  Steel-grained,    is  found   in    the   mines   of 
Salberg  and  Hellefors,  in  the  province. of 

Weftmanland ; 
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Weftmanland  ;  and  in  the  Dorothea-mine, 
on  the  Hartz  in  Germany. 

b.  With  fmall  fcales,  is  found  at  Salberg,  and 
IS  there  particularly  called  Blyfchweif. 

c.  Fine-grained,  found  at  Salberg. 
it/.  Of  a  fine  cubical  texture  ;  and, 

^.  Of  coarie  cubes.     Thefe  two  varieties  are 
found  in  all  the  Swedifh  filver  mines. 

y.  Cryftallized,  from  Giflof  in  the  province  of 
$kone  [a']. 

^  SECT. 

f"  mi  ■  ■    I  .   II         ■  I  '        ■  ..... 

[<i]  The  fteel-grained  and  fcaly  ores  are  of  a  dim  and  dull 
appearance  when  they  are  broken,  and  their  particles  have  no 
determinate  angular  figure :  they  are  therefore  in  Swedifh 
commonly  called  Blyfchweif^  in  oppofition  to  the  cubical  ores, 
which  are  called  Bhglanz. 

But,  in  my  opinion,  the  ores  ought  to  be  denominated, 
and  diftinguiflied  from  one  another  according  to  their  mc* 
tallic  contents.  No  ore  ought,  according  to  the  moft  re- 
ceived ufage,  to  be  called  Blyfchweif ^^  but  that  which  con- 
tains only  lead  and  fulphur. 

Moft  part  of  the  ores  called  Bl^glanz  contain  filver,  even 
to  twenty  four  ounces  per  cent,  of  which  we  have  in- 
llances  in  the  mines  of  Salberg,  where  it  has  been  otferved 
that  the  large  diced  lead  ores  are  generally  the  richeft 
in  filver,  contrary  to  what  is  commonly  taught  in  books ; 
the  reafon  of  which  may  perhaps  be,  that,  in  making 
the  eiTays  on  thefe  two  ores,  the  coarfc  cubical  can  be  chofen 
purer  or  freer  from  the  rock,  than  the  fine  cubical  ores.  Tbi 
Author. 

The  galena^  poVer^s  ort^  Meygianz^  and  hltfjhweify  arc  the 
commoneft  of  all  lead  ores.  They  are  of  a  blueifli  dark  lead) 
colour,  formed  of  cubes  of  a  moderate  {\z^^  or  in  cubic  grains, 
whofe  corners  appear  to  have  been  cut  off.  Their  texture  is 
lamellar,  and  of  a  varial)le  hardnefs.  The  hardeft  fort  con» 
tain  a  large  proportion  of  iron  arfd  quartz.  Thofe  in  grains 
arc  the  richeft  in  filver,  and  contain  ^bout  i  or  1,5  per  cent. 

U  u  3  i       thsit 
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that  is,  I  a  or  18  ounces  per  quintal;  the  poorefly  about 
60  grains*  Ores  that  yield  about  i  ^^  ounce  of  lilver  per 
quintal,  are  hardly  worth  the  coft  of  extracting  it.  Sec 
ikote  [3]  to  ^.544. 

The  proportion  of  fulphur  ta  lead  in  this  ore  is  alfo  Vari- 
able, within  the  limits  of  ic  and  z^  per  cent.  That  whicli 
contains  the  leaft,  is  called  bleyfchwcify  and  is  in  fome  degree 
malleable.  The  proportion  of  lead  is  from  60  to  8$  per  cent. 
by  reafon  of  an  accidental  mixture  of  quartz ;  and  that  of 
iron  is  generally  very  fmall.  It  wag  afferted  by  Monnet,  that 
fulphurated  lead  ores  are  infoluble  in  nitrous  acid,  Watfoa 
affirms,   that  dilute  nitrous  aciddiifolved  them  completely. 

The  fpecific  gravity  of  galena  is  from  7000  to  77&0;  ^hen 
it  is  melted,  it  yields  a  yellow  flag.  The  Editor  chiefly  from 
Kirwan. 

Galena  is  found  alfo  in  a  majjy  form  without  any  regular 
jBgure.  This  kind  is. very  frequent  at  Suinte  Marie  auae 
Mines^  . 

Galena^  with  ^zv^j^facetSy  not  forming  any  regular,  cryftals, 
^d  quite  entirely  compo&d  of  laminae,  is  a  very  commou 
©re. 

\-  That  in  fmall  facets ^  appears  like  mica,  and  confiils  of 
linall,  white,  and  very  brilliant  fcales.  It  is  called  «;^/// 
ere  of  filver^  becaufe  it  contains  a  great  quantity  of  this 
metal.     Such  is  that  of  the  mines  of  Pompean  in  Brittany. 

The  galena  in  fmall  grains^  mentioned  by  the  author,  is 
very  rich  in  filver. 

There  are  few,  except  that  of  Carinthia,  which  are  fonnd 
not  to  contain  Alver,  almod  all  others  containing  more 
or  left. 

It  deiferves  to  be  noticed,  that  galenas  whofe  facets  or 
grains  arc  the  fmalleft,  yield  in  general  the  greateft  quantity 
pi  fdver.  It  feeras  that  the  filver  being  in  fome  mcafure  a 
ibody  foreign  to  the  combination  of  galena^  deranges  the  re- 
.  gular  cryftallization  of  this  ore.  See  Se£f.  278.  p.  561  on  the 
Jiver— potters-ore. 

Galena  ftriated^  like  antimony,  has  the  external  appear-s 
ance  of  maffy  galena  ;  but  its  fra&ure  exhibits  flat  and  briU 
Jiant  needles,  like  that  femi-metal. 

Finally,  galena,  cryftallized  like  fparry  lead,  in  hexagonal 
pyifi^s,  or  cylindrical  ^plumnsi^  is  found  in  the  mines  of 
*    '  '  Huelgoe^ 
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SEC  T.    31^    (189O 

2-  With  fulphurated  iron  and  filver.  Plum- 
bum  f err 0  &argento  fulphurat^  miner alifih 
turn  [^]J  is  found, 

a.  Fine-grained. 

b.  Fine  cubicaL 

c.  Coarfe  cubical.    Thefe  are  found  at.Wefter- 
filfverberget,  in  Weftmanland. 

When  this  ore  is  fcori&d,  it  yields  a  Wack 
flag ;  whereas  the  preceding;  lead  ores  yield  a 
yellow  one. 


Huelgoet  in  Lower  Britanny,  This  15  not  rich  in  filvcr,  and  . 
feems  to  be  merely  fome  fpatry  I'ead  which  has  been  mmera- 
lized  by  fulphur,  without  \smMi%  iufibrod  any  alteration  of 
form:  and  indeed  there  are  fometimes  obferved,  upon  the 
fame  piece,  cryftals  of  pure  fparry  lead,  intirely^  covered 
with  a  very  fine  galena,  and  others  wQcl^  are  q.yite  changed 
into  gaUna^  eren  ki  the  inner  part  of  theif  prMbis.  ^Fourcroy* 

[<?]  The  lead  ore^  defcnbed  by  Kirwan,  in  his  Spec.  7. 
p.  305,  as  mineralized  by  juiphur  wkh  filver^  and  a,  large 
portion  of  /Vtfw,  caHed  pyrit^tts  lead-ore^  feeitis  to  be  the  fame 
with  that  defcrib^ed  by  our  Author  in  this  fediion,  Kirwan 
&y9,  that  it  i^^iotkitnjg  «iie  but  a  mixture  of  galei». 

The  or«^.  c^Jk4  pyrite$us  lea4  fr/,  is  tnerely  a  mixture 
©f  galena  with  iwwn  pyriiez^  of  which  hereafter  among 
the  iron-ores.  This  is  of  a  brown/ or  yetltiwifll-d^rk  Co- 
lour; of  an  obtong  or  fiata^ical  frmn;^  andtjf  a  lameUar, 
Itriatedy  aad  1qq£b  texti»re.  It  contains  s  larfs  pqrCbn  of 
of  iron,  and  affords  at  moil  i£  or  20  per  cM»  of  lead, 
which  flows  by  barely  heating  k  in  the  fire,  as  tbe  iron  de- 
tains- the  fulphur,  allowing  the  lead  to  run  off.  Ihf  Editor 
frgm  Kirwan. 

Uu4  SECT. 
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SECT.    314.    (190.) 

4*  With  fulphuratcd  antimony  and  (ilver.  Plum- 
bum  antimonio  et  argento  fulphurato  miner  a-- 
lifatum.  Antimoniated  or  radiated  lead  ore. 
This  has  the  colour  of  a  Blyglanz,  but  is 
of  a  radiated  texture.     It  is  found, 

a.  With  fine  rays  or  fibres,  and, 

b.  With  coarfe  rays  or  fibres. 

Af)d  is  found  in  Maklos  Schacht  and  Fierde- 
Bottn,  in  the  mine  of  Salberg  in  Weftman- 
land.  The  lead  in  this  ore  prevents  any  ufe 
being  made  of  the  antimony  to  advantage,  and 
the  antimony  is  likewife  very  injurious  in  the 
cxtrading  of  the  filver  [^j. 


SECT.     315.     (Additional.) 

ZdCad  mineralized  by  Arfenic. 

Thi8  ore  was  lately  difcovered  in  Siberia^ 
Externally  it  is  of  a  p^le,  ^nd  internally  of  a 
deep  «d  colour 


*■  ■  '    i» 


\a]  This  lead«ore,  when-heated,  yields  a  white  fmoke; 
and  affords  40  to  jo  per  ant.  of  lead,  and  from  i^  to  2  ounces 
of  filver  in  the  quintal.  Kirwan.  This  is  found  alfo  at  St, 
Jlfifrie  aux  mines.    Mongez. 
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For  the  moft  part  it  is  criftalHzed  into  rhom- 
boidal  paralellopipedes,  or  irregular  pyramids. 

According  to  Lehman  it  contains  fulphur^ 
nrfenicy  and  about  34  per  cent,  of  Lead.  Mr, 
Pallas  fays  that  it  contains  alfo  fome  filver. 

It  was  found  near  Catherinehurg  in  Siberia i 
and  Lehman  fays,  that  on  being  reduced  to 
powder,  it  refembles  the  beft  carmine. 

Mongez  examined  fome,  which  on  the  out- 
fide  was  of  a  yellow-greenifli  colour;  this 
had  been  found  among  quartz  in  the  fame 
country,  and  contained  alfo  fome  arfenic. 

Both  thefe  varieties  may  be  eafily  reduced 
by  the  heat  of  a  blowpipe;     T6e  Editor. 


SECT.     316.    (Additional.) 

Sionyj  or  Sandy  Lead  Ores. 

This  ore  confift  either  of  the  calcifarmj  or 
of  the  galena  kind,  intimately  mixed,  and 
diffufed  through  ftones  and  earth,  chiefly  of 
the  calcareous,  or  of  the  bary tic  genus^  Ktr-- 
wan. 

Of  this  fpecies  feems  to  be  the  earthy 
lead-ore,  falfely  called  Native  Majjicat^  found 
in  the  lead  mines  of  Pompeatl  in  Britany, 
in  the  form  of  folid  pieces ;  they  are  either 
ycllowifti  or  grey:  appear  bright  like  glafs 
when  broken:  efFervefce  with  acids:  whence 
it  appears  that  this  ore  is  mineralized  by  the 
aerial  acid,  and  fometimes  it  is  mixed  with 
flay.     Mongez. 

S  E  C  T. 
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SECT.   317.    (191.) 


Observations  on  Lead  Ores.  , 

•     1 

I  know  of  no  native  lead ;  and  all  that 
lias  been  faid  refpeding  it,  is  liable  to  con« 
fiderable  objedtions*     (Sec  Sedi.  306*)    . 

Such  of  the  potters  ores  as  do  not  contain 
any  filver  are  very  fcarce ;  yet  they  are  often 
found  io  poor  in  filver,  that  it  does  not  anfwer 
the  expences  of  extrafting,  Thefe,  when  they 
arc  free  from  mixtures  of  the  rock»  are,  with- 
out any  previous  fudon,  employed  .to  glaze 
earthen-ware ;  and  a  great  trade  is  carried  on 
in  the  Mediterranean  with  fuch  ores,  from 
the  lead-mines  of  Sardinia  and  France  \a\. 

[a\  1.  In  Hungary  and  Tranfilvafiia,  the  lead«or«  con- 
laitis,  befidcs  the  filver,  a  coniiderable  quantity  of  gold. 

Whether  lead  be  mineralized  with  more  metallic  bodies 
than  thofe  already  mentioned  in  the  preceding  Sedions,  i?  as 
yet  tmknown.  The  mine  of  Morgcnftem,  at  Freybcrg,  has 
a  f>cculiar  irariety  of  lead  ore,  containing  filver,  which  de? 
fervts  to  be  notio«d  on  account  of  its  yellow i(h*brown  co- 
lour ;  and  likewife  On  account  of  its  lingular  figure,  which 
eoiififts  of  fleader  cylinders.  5^^  note  [^]  to  p.  544^  on  the  filver 
fjtmralfy  tonkthud  in  lead  ores. 

a.  SoKQetimes  it  is  found  growing  in  dendriticat  forms,  like 
the  knit^cobab* 

At  Goflar  they  call  a  lead  ore,  mixed  with  blend,  Brcwn 
h&d^i.     Bfutmich. 

5.  Lead 
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^.  Lead  unites  by  ftifion.to  mod  other  m«tak«  A  fintU 
addition  of  it  makes  gold  and  filver  brittle ;  though  a  prapor<t 
tional  addition  of  either  of  thefe  laft  to  lead  has  the  ebntrary 
€ffe<f^,  and  makes  it  n>ore  du<Stiie.  Copper  does  not  wnto 
with  lead,  onlefs  the  lead  be  red-hot  and  boiling.  After  tliit 
tinion,  it  may  again  be  feparattd  by  ufiiig  a  gentle  heat,  wfaick' 
melts  the  lead  only,  which  runs  6ff,  and  leaves  the  copper* 
This  mode  of  feparating  metals  by  nfte&ns  of  their  different 
degrees  of  fufibility,  does-not  futceed  in  variorus  other  metailic 
mixtures  when  filled  together. 

4.  Lead  does  not  unite  with  >ron ;  but  if  both  are  ezpo(ed 
to  the  fire  in  a  proper  velTely  the  lead  ii  eonverted  into  \ih 
tharge,  which  attacks  and  corrodes  the  iron,  by  feizing  its 
phlogidon  ;  and  afterwards  reduces  the  martial  calces  iato  a 
dark-coloured  glafs.  ^ 

J.  This  property,  which  lead  poiTefTe?,  of  reducing  all  ini- 
perfect  metals  Into  a  glafly  (lag,  is  the  means  ufed  to  puriQr 
gold  and  filver,  neither  of  which  can  be  thus  deprived 
of  its  metallic  chara6ter,  but  reitiftins  untouched  at  the 
bottom  of  the  coppel.  This  procefs  is  the  more  complete, 
from  the  efficacy  of  glafs  of  lead  to  diffolve  all  earthy  bodies, 
it  being  fo  powerful  a  flux,  that  rto  earthen  vfeflcl  or 
crucible  cah  contain  it  when  fufed,  of  whatever  materials' 
the  veflel  be  made.  A  mixture  of  raw  and  burned  clay 
i^ands  the  adiion  of  lead  for  the  longefl  time ;  but  its  fidts 
pre  alfo  at  length  corroded. 

6.  Litharge  is  employed  in  the  compofition  of  all  the 
finer  gkffes,  called  Paftes^  Which  Imitate  frrnisus  Jloncs. 
The  addition  of  litharge  makes  them  more  folid  and  bril- 
liant; and  enables  them  to  difpeife  the  different  coloured 
rays  in  a  greater  degree.  The  purell  flint,  puri^ed  alkali, 
borax,  and  litharge,  arc  the  chief  and  eflential' ingredients  ; 
the  other  additions,  chiefly  of  metallic  calces,  arc  made  only 
for  the  fake  of  tinging  thehi  of  various  colours. 

7.  The  white  or  cryfialiine  glafs,  called  by  the  name  of 
fiint'glafs^  contains  a  large  proportion  of  lead,  Whith  cotti- 
inunicates  a  greater  degree  of  duiflility,  and  a  fort  of*iin6hK)- 
fity,  which  renders  it  cafief  to  be  u  orked  and  polifhed,  Uc. 
Jt  is  the  pureft^calx  of  lead  called  minium^  made  imttiediatfely 
from  the  metal,  and  the  mofl  pUre  ipiartzous  find^  with  pure 
viinerai  alkali^  or  ftiU  better  with  good  nitres  that  produce, 

whea 
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vrhen  properly  melted,  the  bcft  flint -glafs.  The  greater 
tbc  proportion  is  .of  red-lead^  the  heavier  is  the  glafs,  and  of 
cowrfe  its  rcfradion  is  greater;  an  eflentia'  requifite  to  be 
empk)yed  in  forming  the  compound  achromatic  objed:  lenfes 
fov  agronomical  purpofes.  It  miift,  however,  be  obferved, 
that  glafs  made  with  lead  has  the  defe6l  of  being  of  unequal 
denfity,  for  want  of  a  perfect  mixture  of  all  its  parts ;  fo 
that  tt  is  extremely  difficult  to  find  pieces  of  a  few  inches  dia- 
meter among  hundreds  weight  of  this  flint-glafs,  that  fliall  be 
quite  free  from  the  filaments. and  (Iriae  in  the  infide  of  the  plate. 
It  was  by  a  great  chance  that  the  famous  Dollond  got  once  a 
pot  of  pure  flint  glafs,  from  which  be  made  the  admirable 
triple  oh]t£i  lenfes  of  three  feet  and  a  half  foot  focus,  U^at  arc 
in  the  hands  of  various  aftronomers  both  at  home  and  abroad. 
But  there  ^re  already  near  20  years  that  no  fimilar  chance 
liat  happened  again.  Many  attempts  have  been  made  in 
£Agland  and  other  parts  of  Europe  to  remedy  this  inconve* 
nience;.  repeated  and  very  confiderable  prirmiums  have  been 
effcred  to  find  the  method  of  producing  the  fitted  kind  of  this 
fitnt-glafs  for  optical  inflruments;  but  they  have  not  yet 
fttceeeded  according  to  the  public  expedation.      n* 

S.  Lead  is  of  very  extenfive  ufe,  as  when  employed 
in  Ihcets  of  a  ^proper  thinnefs  for  covering  buildings,  for 
making  pipes  to  convey  water,  cifterns  or  refervoirs  for 
keepiog^  the.  fame ;  to  make  ilatues  and  buds  for  the  ornament 
of  gardens,  for  fecuring  iron  bars  in  hard  flones,  and  for 
fundry  kinds  of  veffels  for  evaporation,  &c. 

9,  Sheets  of  lead  are  made  by  paffing  this  metal,  whilftcold, 
l>ctween  two  cylinders,  or  rollers  of  iron,  by  which  means 
.frt>eir  thicknefs  is  rendered  quite  uniform,  as  fmooth  as  the  rol- 
lers themfclves,  and  of  the  defired  thinnefs.     This  is  called 
mind  iaa;  but  it  is  harder,  and  more  brittle,   than  cafl 
fliect-lead,  which  may  be  fately  bent  in  anyway  without  form- 
ing any  crack.     Doubtlefs  this  is  the  reafon  why  plumbers 
'  lay,    that   milied  lead,  although  it  may  form  a  neater  and 
lighter  work,  will  not  lad  fo  long.     The  caft  Jheets  of  lead 
are  made  by  pouring  this  metal,  when  fufed,  upon  the  top 
of  an  inclined  fiat  table,  or  mould  iormed  with  lateral  rifiiig 
borders.     If  the  flieets  arc  required  to  be  thin,  the  bottom 
is  (Covered  with  a  woollen,,  and  above  this  a  linen  cloth, 
which  is  not  burned  nor  fcorched  thereby.     The  melted  lead 

being 
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being  received  in  a  wooden  cafe  without  a  bottom,  and  of 
the  fame  width  of  the  table,  this  cafe  is  drawn  down  over 
the  floping  bottom  by  a  man  at  each  ilde,  and  leaves  a  dieet, 
more  dr  lefe  thin,  according  to  the  degree  of  the  velocity  of 
its  defcent.  But  for  making  thicker  ffaeets  of  lead,  the  bot* 
torn  of  the  faid  mould  or  table  is  covered  with  wet  fand,  and 
the  nifed  metal  is  conduced  over  it  ,by  a  wooden  Urikc,  whick 
bears  on  the  borders  of  each  fide. 

ID,  Common  fliot  is  made,  by  pouring  melted  lead 
into  an  iron  lx)X,  perforated  with  fmall  holes  in  the  bot- 
tom, through  which  it  runs  into  a  veflel  of  neater ;  but  as  it 
^orms  itielf  into  a  kind  of  drops,  in  the  fhape  of  pears,  a. 
fmall  quantity  of  orpigment,  or  of  white  arfenic,  it  mixed 
with  the  metal,  by  which  means  it  becomes  harder,  aad 
aflumes  the'  form  of  more  perfed  fpheres.  Thofe  which  arc 
not  fufiiciently  fo,  are  feparated  from  the  refl,  by  making  the 
whole  run  {Iraight  down  *in  an  inclined  plain,  and  tho^ 
which  are  irregular  tumble  off  at  the  fides.  After  this  the 
fliot  is  forted,^  by  paffing  through  fieves  of  different  (izes. 

I  r.  Lead  expofed  to  the  air  tarnifhcs  fo  much  morecafily^ 
as  the  arr  is  more  humid:  it  contra£ls  a  white  ruft,  which  the 
water  gradually  carries  off.  Water  in  fadt  alters  lead,  par- 
ticularly if  charged  with  faline  matters.  Caufiic  alkalioe 
lixivia,  boiled  on  veilels  of  lead,  diifolve  a  fmall  portion  of  it, 
and  corrode  a  confiderable  quantity  of  the  fame.  Evea  . 
the  fides  of  the  veflels,  for  carrying  water,  are  covered  with  a 
whitifii  crufl,  .which  has  been  examined,  and  is  found  to  be  a 
true  calx  of  this  metal. 

i2«  It  has  been  obferved,  that  plants  do  not  thrive  fo  well 
in  leaden,  as  in  earthen  veffels. 

13.  All  the  phaenomena  of  the  calcination  of  lead,  and  of  its 
redudion  to  the  metallic  fiate,  evidently  (liew  that  it  has 
the  fmalleft  aklhefion  to  phlogifion,  as  appears  by  the  Simple 
a£bion  of  fire,  which  feparates  both,  whilfi  their  a;tra^ioti  is 
equally  as  quick  in  its  reduction  to  the.  metaljic  (late.  A 
common  red  wafer,  which  owes  its  colour  to  red  lead,  by 
being  burned  in  the  flame  of  a  candle,  immediately  exhibits 
.  pure  globules  or  little  drops  of  the  reduced  metal.  The 
curious  experimejitf  made  lately  at  Paris,  by  Dpi^or  Lu* 
zuriaga,  penfioner  of  the  Court  of  Spain,  gives  another  evi- 
dent proof  of  the  readincfs  with  which  lead  parts  >vith  its 

phlogifi:on. 
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pblogiftoou  He  put  4  ounces  of  lead  (kot,  wetted  with  watcr^ 
into  a  pint  bottle  filled  with  atmojpluric  air^  and  clc^fed  with 
jftopple ;  he  ihaked  it  various  tiroes  ;  a  black  powder  was  pro- 
duced, which  foon  turned  white ;  at  the  end  of  24  hours,  on 
opening  ity  inverted  in  a  Won  oif  water,  the  air  had  lofl  the 
lUth  part  of  its  bulk,  and  was  quite  phlogijficauj.  The 
ftme  happened  with  dspblogifticated  air  ;  but  its  bulk  was  ilill 
much  more  reduced;  the  contrary  happened,  however, 
vhen  the  experiment  was  made  with  inflammahk  air^  which, 
if  it  is  not  phlogijion  itfelf,  is  at  leaft  greatly  loaded  with  it. 
Journ.  de  Phyjsque  for  Od.  1784,  p,  256. 

14.  The  effeds  of  lead  on  the  human  body,  if  internally 
taken,  are  very  dangerous.  Tbofe  who  are  long  expofed  to 
its  vapours  when  melted,  even  thofe  who  grind  its  caUei^ 
as  minium^  cerufe^  and  litharge^  for  painters,  are  fubjedt  to 
Solent  gripes,  and  conftipations  of  the  bowels,  contrac- 
tions of  the  limbs,  and  other  8i£brders.  Culinary  vefiels, 
lined  with  a  mixture  of  tin  and  lead,  which  is  the  ufual 
tinning,  are  apt  to  communicate  to  acid  foods,  four  broths, 
fauces,  fyrups,  and  other  alimentary  preparations,  with  juice 
of  lemons,  or  other  vegetable  acids,  very  pernicious  qualities, 
chiefly  if  they  are  fuffiered  to  ftand  long  on  the  veflels ;  and  the 
more  fo,  if  the  perfons  are  of  an  irritable  habit  by  their  bodily 
conftitution.  At  any  rate  this  metal,  when  received  into  the 
ftomach  and  inteflines,  even  of  the  mod:  robuft  perfons,  oc;- 
cafions  violent  colics,  frequently  accompanied  with  vomiting 
•of  green  bile,  and  remarked  for  the  flattening  of  the  belly 
and  depreffion  of  the  navel.  The  antitnonial  emetics  and  pur/» 
gatives  are  uied  in  thefe  cafes  with  fuccefs.  Navier  recom* 
mends  the  different  livers  of  fulphur^  in  cafes  of  peifoos  poi- 
foned  with  Uad^  as  well  as  with  arfenic^  and  corrofive  fublinuiti. 
It  is  particularly  foocefsfull  in  the  psHy  and  tremors,  which 
j^nerally  attend  thpfe  who  have  laboured  under  the  CoUica 
PWoHum,    The  Editor^  from  Newman^  Watfon^  and  Feurcroy. 

tj.  In  Holland,  and  perhaps  in  other  places,  it  has  been 
cuftonMiry  to  oorred  the  moft  offenfive  expreifed  oils,  as  that 
of  rape'fiidt  and  rancid  oils  of  almonds ^  or  of  olivfy  by  im-  • 
(regnatiog  them  with  lead,  which  mixture  renders  them 
Tery  pernicious  to  health,  if  taken  inteipally.  This  dan- 
gerous abufe  may  be  difcovered,  if  fufpefked,  by  mi;xing  a 
Uttie  of  t4ia|  oil  wilh  a  iblution  of  Qrpigwient  made  in  lime* 
5  watery 
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SECT.    318.    (192.) 

■ 

C<opper[tf],  Cuprum^  &s^  Fenus. 

General  Properties  of  ibis  Metal. 

This  metal  is, 

a.  Of  a  red  colour. 

b.  The  fpccific  gravity  of  the  Japan  copper  is 
9000^  and  of  the  Swedifli  8784  or  8843  to 
1000. 

It 


water ;  for,  on  fhaking  them  together,  and  fufTering  them 
to  reft,  the  oil,  if  it  has  any  faturnine  trnt,  will  appear  of  an 
orange-red-  colour ;  but  if  pure,  it  wiil  appear  of  a  pale 
yfellowiih  one. 

i6.  The  fame  afaufe  has  been  alio  pradifed  with  actd-winu^ 
which  dilToive  fo  much  lead,  or  lugar  of  lead,  as  to  acqube 
a  fweet  tafte ;  but  it  then  becomes  a  flow  poifon  to  thofe  who 
drink  it*  ^  This  may,  howerer,  be  difcovered  in  a  fimilar 
manner;  and  it  is  upon  the  fame  principle  that  the  llfwr 
f  robot oriui  is  made,  to  afcertain  the  fa6^«  This  liquor  is  nothing 
elfe  than  a  folution  of  orpigment^  or  of  liver  of  fuJphur  in 
,  lime'tvater^  If  a  few  drops  of  this  folution  be  put  in  a  glafs 
of  the  fufpe£ted  liquor,  it  will  exhibit  a  pretipitatioa  like  a 
'  cloud  of  a  dark  colour.  Th  Editor  from  Fourcroy,  Ncw« 
tnan,  &c. 

5rf  the  Notes  to  p,  {89,  on  ihe  pretended  power  rf  fames  of 
lead  to  reduce  quick filver  into  afnet  metal,  like  diver. 

^rtd  the  note  to  p.  J92,  on  the  imaginary  exi/lence  of  iner* 
cuiy  in  the  metallic  fubftanct  ^lead. 

\a\  I.  Copper  is  an  imperfed  metal,  of  a  peculiar  rtd* 
diflirbrbwn  colour,,  and  bnlliant  enough  \  but  it  is  fubjed  to 
t^rnilh ;  it  ^as  a  dif agreeable  Daacll^  perceptible  upon  fric- 

.tion. 
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c.  It  is  confiderably  foft  and  tough. 

d.  The  calx  of  copper  being  diflbived  by  acids 
becomes  green^  and  by  alcalies  blue. 

e^  It  is  eafily  calcined  in  the  fire  into  a  blacklfli 
blue  lubflance^  which,  when  rubbed  to  a 
fine  powder,  is  red ;  when  melted  together 
with  glafs,  it  tinges  it  firft  reddifh  brown, 
and  afterwards  of  a  tranfparent  green  or  fea- 
green  colour. 

It 


tion,  or  on  being  heated ;  its  tafle  is  flyptic  and  naufeoas,  Ub 
fcnfible,  however,  than  that  of  iron, 

2»  It  is  of  a  very  confiderable  hardnefs,  tenacity,  dudility, 
and  maleabillity ;  and  its  elaflicity  is  greater  than  that  of  any 
metal,  except  fleel. 

From  this  lafi  property,  xnafTes  of  this  metal  emit  a  loud 
and  lafling  found  when  ilruck,  and  this  more  eipecially  when 
of  a  proper  figure ;  viz>  if  it  be  tuch  that  the  metal  may  vi- 
brate in  the  limplofl:  manner  poflible.  Thus  if  it  be  caft  into 
the  hollow  form  of  a  bell,  without  any  cracks  or  imperfedlions, 
an  uniform  tone  will  be  produced  by  it ;  or  at  lead  the 
tones. produced  by  the  flroke  will  conild:  of  one  predominant 
tone,  and  of  others  that  have  a  mufical  agreement  with  it. 

3.  It  has  fo  vaft  a  tenacity,  that  a  wire  of  a  tenth  of  an 
inch  in  diameter,  is  capable  of  fupporting  299,5  pounds 
iveight,  before  it  breaks.  Copper  may  be  drawn  into  very 
£ne  wire,  and  beaten  into  extremely  thin  plates.  The  Ger- 
man artiils,  chiefly  thofe  of  Nurenberg  and  Aufturg,  are 
faid  to  poffeis  the  befl  method  for  giving  to  thefe  thin 
plates  of  copper,  a  fine  yellow  colour  like  that  of  gold,  by 
£mply  expofing  them  to  the  fumes  or  vapours  of  zinc,  with- 
out any  real  mixture  of  it  with  the  metal.  Thefe  plates  are  cut 
into  proper  fizes;  then  are  beaten  as  thin  as  leaf  of  gold;  and 
put  likewife  into  books  of  paper,  which  are  fold  all  over  £u^ 
rope.,  in  large  quantities^  and  at  a  very  low  price,  for  the 
vulgar  kinds  of  gilding. 

The  I 


/.It  diflblves  in  all  the*  acids;  vii.  The  adds 
of  vitriol,  fca-falt^  nitre,  and  the  vegeta- 
ble; dnd  like  wife  in  all  alcaline  folutions. 
That  it  becomes  rufty^  and  tarnifties  in  the 
air  (a  confequenCe  of  a  folutidn  having  pre- 
ceeded)  depends  very  much  on  fomc  vitrio- 
lic acid  which  is  left  iti  the  copper  in  the 

refining. 
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4.  The  parings,  or  fhreds  of  thcfe  very  thin  leaves  of  yeU 
low  copper,  being  well  ground  on  a  marble  plate,  are  reduced 
to  a  powdet  fimilar  to  gold,  ^Vhich  ferves  to  cover,  by  means 
of  fome  gum*water,  or  other  adhefive  fluid,  the  furfecc  of 
various  mouldings  or  other  pieces  of  curious  workmanfhip^ 
giving  them  the  appearance  of  real  bronze,  and  even  of  fine 
gold,  at  a  very  trifling  expence  ;  becaufe  the  gold-colour  of 
this  mctalllic  powder  may  bd  eafily  raifed  and  improved,  by 
flirring  it  on  a  wide  earthen  bafon,  over  a  flow  fire. 

j;.  In  fome  of  its  fl:ates,  copper  is  as-  difficultly  extended 
under  the  hammer  asjron  ;  but  proves  fofter  to  the  file ;  and 
never  can  be  made  hard  enough  to  flrike  a  fpark  with  flint  or 
other  ftones,  from  whence  proceeds  the  ufe  that  is  made  of 
this  metal  for  cbifelsj  hamrmrs^.  hoopi^  &c,.in  the  gu^-powdec 
works.      ,       . 

6«  When  this  metal  is  broken,  by  often  bending  it  back* 
wards  and  forwards,  it  appears  internally,  of  a  dull  red  co- 
lour without  any  bri'ghtnefs,  and  of  a  fine  granulated  tex- 
ture; not  ill  refembling,  as  Cramer  obferves,  fome  kinds 
of  earthen-ware,    . 

7.  Copper  continues  malleable  in  a  red  heat,  and  in  this  flate 
extends  much  more  eafily  than  when  cold  ;.  but  it  wants  that 
valuable  quality  of  iron,  of  cohering  together,  fo  as  to 
weld,  or  join  together  two  pieces  of  it  into  one,  though 
equally  heated.  - 

9,'  At  a  degree  of  heat  far  below  ignition,  the  furfacc 
of  a  piece  of  poliftied  copper  becomes  covered  with,  various 
.ranges  of  prifraatic  colours,   the  xsA  of  each  order  being 
jaeareil  to  the  end^  which  has  beeu  moll;  heated. 

X  «  This 
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refining*  TJiis  m^al  is  mpife  eafily  diflblvcd 
when  m  form  of  a  calx  than  in  a  metal- 
lic ftate,  cfpeciaJly  hy  the  adds  of  vitriot 
and  fca^fak,  and  the  vegetable  acid . 
g.  Vitriol  of  cqpper  is  of  a  deep  blue  colour; 
but  the  vegetable  acid  ^produce8  with  cop* 
per  a  green  £ilf,  Ajvhich  is  wiled  verdigrife. 

I6 


This  laft  effeft,  proceeds  frbm  the  b^gini&g  of  the  calcina- 
tion on  th«  outer  fupface,  the  calx  being  thicker  where  the  heat 
has  been  greater,  artddecredfing  thinner  and  thinner  towards 
,  the  cold  part.  Thb  explanation  coincides  with  the  appear- 
ance of  that  fucecffion  of  coloured  rays  formed  round  the- 
point  6f  contact,  between-  a  coiiviex  and  a  plane  fuffacc 
bf  tranfparent  glafs;  where  the  Tcct  colour  is  feen^  in  each 
<et,  towards  th'e  thitktr  ^ngiil^r  fpace  that  iftands  betweei^ 
them*. 

9.  This  metal  reduced  into  a  fine  powfcr,  or  copper- 
-filings,  if  throiwn  acrofs  the  flame,  gii'e  blue  zni  green  co- 
!t>urs.  'On  aiccbunt  of 'this  property,  they  are  \ifed  in  fire- 
Urorks*. 

10.  When  thc^radt^d  <:opper  produces  a  flame  tinged  of 

a  grettij  hlueijhy  or  rainhow-colours^  it  is  a  mark  that  the 

'metal  burns,  -tod  begins  to  fcorify.     The 'heat  continuing 

to  increife,    the  calcination  proceeds  more  rapidly;    and 

*j)owdcry  icales  arc  formed  on  its  furface,    which  may  be 

''caiily  rubbed  off.    This  powdery  fcoria,.  or  calx,  cannot  be 

reduced  ia  the  greateft  heat  of  common  furnaces ; 'but  on 
'being  expofed  to' the  focus  of  a  good  burning  lens,  the  folar 
i'ays  melt  it  into  a  ebep  red^  and  altiioft  opdke  glafi. 

11.  Copper  melts  in  a  flrongwhite  heat,  rathar  lefs  than 
'vvhat  is  required" to  hielt  gold  or  filvet ;  as^  may  be  feen  in  the 
table  at  page  930 ;  although  various  metallui;gift3  fay,  that, 
^is  melting*  heat  is  fuperior  to  that  required  for  fufiog  thcf& 
two  noble  metals. 

•  When  melted,  if  afteiwanU  it  i»  fcft  to  cool  very  flowjy,  it 
forma  itfelf  int^'pyra^dal  ci^ftals^  which  are  fometimeft 
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f}^  It  raay  be  precipitated  from  its  folutions 
in  a. metallic  ftate;  and  this  is  the  origin 
of  tbe  precipita:ted  copper  of  the  mines, 
called  Zim^nt  capper.     See  Se^.  32:* 

k.  It  is  not  eafily  amalgarttated  with  quick- 
iilver;  but  requires  for  this  purpofe  a  very 

ftrong 
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folid,  and  fometimcs  compofed  of  fmaller  oncSj  adhering  fldc- 
vvays  to  one  another. 

12,  When  copper  is  in  a  liquid  {late,  it  is  temdrkabljr  im^ 
patient  of  moiilure.  Tlie  conta(^  of  a  little  water  occafioii$ 
the  metal  to  explode,  throwing  itfelf  aboiit  with  the  utmojjt 
violence,  to  the  great  danger  of  the  by*fianderSk  There  1$ . 
the  fame  danger  in  melted  brafs,  or  bell-metal,  or  any  other 
mixture,  whereof  copper  makes  a  part;  fo  that  founders 
of  all  forts  fbould  be  equally  cautious  in  this  refp^.  Cra- 
mer recites  a  oiolancholy  accident  of  this  kind,  which  hapu* 
pened  at  the  br^fs-foundcry  in  fVindmili^hilly  near  Maorfields^ 
Landon^  about  20  years  before  the  time  he  wrote  his  work  j 
when  feveral  people  of  quality  were  invited  to  fee  the  cafUng 
of  two  largc-brafe-cannon  at  a  time.  The  heat  of  the  metat . 
of  the  ^r(l-gun,  drove  fo  much  damp  into  the  mould  of  the 
fecond,  which  was  neai:  it,  th^t  as  foon  as  the  metal  was  let 
in,  it  blew  up  with  the  greated  violence,  tearing  up  the 
ground  fome  feet  deep,  breaking  down  the  furnace,  untiling 
the  houfe,  killing  many  of  the  fpei^ators  on  the  fppt  with  the 
ftrcams  of  melted  metal,  and  fcalding  many  othe.rs  in  ^  mo^ 
miferable  manner.  Copper  may,  neverthelefs-^  be  g|'anu« 
lated  like  other  metals,  by  cautioufly  pouring  a  .very  little  at 
a  time  into  water,  as  will  be  mentioned  in  th^  fiol€\9^  tq  4?#k- 
iion  13  i.  > 

13.  The  vitriolic  acid  does  not  ad  on  copper,  unleii^coB* 
centrated  and  boiling:  during  this  folutioa  a  great  Quantity  . 
of  fulphur^ous  gas  Hies  off;  afterwards  a  brqwn  thickifh 
matter  is  found,  which  coptftin*  the  caijfi^.Qf  tjhe  cnctal,  pari;^ 
combined  \vith  the  acid.  By  folution  and  .filtration^  a  blue  fo- 
lution  is  obtainfsd,  which  being  evaporated  to  a  certain'  d^- 
gj'ce,  producesy  aftfsr  cppH^g*  long  rhoupibQdial  cr}^.ikals,^  pf 
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ftroiig  trituration,  or  the  admixture  of  the 
acid  of  nitre, 
k.  It  becomes  yellow  when  mixed  with  zink, 
which  has  a  ftrong  attradtion  to  it,  aqd 
makes  brafs,  pinchbeck,  &c^  See  SeSt.  333 
Note  [e^. 

It 


a  beautiful  blue  polour,  called  vitriol  of  capper ;  btit  if  this  folu- 
tkm.be  merely  expofed  a  long  time  t©  the  air,  it  affords  cryf- 
tals,  and  a  green  calx  is  precipitated,  a  colour  which  all  cal- 
ces of  this  metal  aifume,  when  dried  by  the  air. 

24.  Blue  vitriol^  however,  is  feldom  formed  by  diflblving 
the  metal  diredHy  in  the  vitriolic  acid.  That  fold  in  the  (hops 
is  moftly  obtained  from  copper  pyrites.  It  may  alfo  be  made 
by  Gratifying  copper-plates  with  fulphur,  and  cementing 
them  together  for  fome  thue;  becaufe  thtr  vitriolic  acid  of  the 
'fulphur,  being  difengaged,  attacks  and  corrodes  the  metal, 
forming  a  metallic  fait,  which,  by  affufionof  water,  yield* 
perfect  cryftals  of  blue  vitriol.  This  fait  has  a  very  flrong 
j^ptic  tafte,  approaching  to  caufticity.  It  fufes  in  the  fire, 
.lofes  its  water,  of  cryftallizaticHn,  and  becomes  of  a  bluifti- 
ivhke  colour :  it  requires  a  much  ftronger  heat  to  fe- 
parate  the  vitriolic'  acid,  which  adheres  more  ilrongly 
to  copper  in  this  fait,  th'An  to  iron  in  the  green  vitriol, 

15,^  The  nitrous  acidy  on  the  contrary,  tlilFolves  copper^ 
when*  cold,  with  great  rapidity ;  and  a  great  quantity  of 
finoking  air,  or  gas,  flies  off,  which,  on  being  i*cccived 
in  a  pneumatic  apparatus,  and  mixed  in  a  giais-tube,  with 
Miaofpheric  air,  (hews  its  good  or  bad  quality  for  the  refpi- 
ratk>n  of  living  animals,  accordingly  as  the  common  bulk 
it  more  or  lefs  dirtiiaifhed.  This  is  one  of  the  moff  rmpor* 
tantdifcoveries  made  by  the  great  phiUfoplier  Dr,  Prieftley. 
Various  inftfuments  known  by  the  name  of  Eudiometers^ 
hvrt  been  fincc  invented  for  making  thefe  experiments  with 
eafe  and  fatisfadtion,  if  properly  managed.  The  more  the 
bulk  of  the  two  airs  is  diminifhed,  the  bettef'the  atmofpheric 
mxv^bx  anicnal  refpiracioni  on  the  coutrary^  the  worft  air 

it 
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/.  It  is  eafily  diflblved  by  the  glafs  of  lead, 
which  is  coloured  green  by  it. 

tn.  When  this  metal  is  expofcd  to  the  fire,  it 
gives  a  green  colour  to  the  flame  in  the 
moment  it  begins  to  melt,  and  continues 
to  do  fo  aftervsrards,  without  iofing  any 
thing  coniidsrable  of  its  weight. 

It 


is  that,  which  diminijQies  the  leafl  after  its  being  mixed  with 
the  nitrous  ain 

1 6.  This  nitrous  foluta^Q  of  <;opper  is  of  a  greeniih^blue^ 
although  Fourcroy  calls  it  a  deeper  bflue  than  th*t  by  the 
vitriolic  acjd.  If  evaporated  with  precaution,  it  cryflallizes 
by  CQoliag ;  and  produces  elongated  parallelograms ;  if  the 
evaporation  be  quickly  perfonned,  the  prifms  are  hexaedral, 
a[\d  refemble  bu«dlcs  of  diverging  needles ;  but  by  a  ftrdng 
and  quick  evaporation  only,  an  irregular  mafs  is  produced.. 
This  fait  has  a  cauHic  taile,  and  is  applied  to  corrode .  e;i^- 
crefcences  on  the  ikin :  it  detonates^  though  not  ilrongly, 
«ver  burning  coals.  IVhea  it  is  dry^,  if  it  be  placed  in  a 
keat  not  much  gftcater  than  the  haod  -can  bear,  it  takes 
lire.  A  fmail  ^quantity  of  this  fa4t,  being  put  in  a  piece; 
of  tin-foil^  wetted  with  a  few  drops  of  water,  and  inflantly 
wraped  up,  the  two  ends  being  folded  clofe,  in  a  few  feconds 
produces  a  great  heat^  emits  ilrong  nitrous  vapours  :  and 
a  deflagration  takes  place,  burfling  with  a  crackling 
noife,  and  throwing  out  fparkles  of  Are,  after  which  a 
grey  calx  remains  behind,  as  has  jbfifin  already  described  id 
the  note  N^  fi,  to  page  639. 

27*  The  marine  acid  diiTolves  •coppei*  cmly  w^ea  conce^* 
trated  and  boiling  ;  it  aflumes  a  deep  green,  almofl  approach*, 
ing  to  a  hre*u/n  coilour.  Thi^  combination  produces  a  joaa^ 
veryfoluble  in  water;  thi^laft  becomes  of  a  fine^r^^ii  colour^ 
which  diflinguiflies  it  from  the  two  preceeding  folutiouM  by 
the  vitriolic  and  nitrous  acid.  This  maritie  fait  of  xropper  is 
of  an  agreeable  grafs-green  colour,  is  cauftic,  a^d  of  a  very 
aAringent  taile.    The  air,  or  gas,  that  is  produced  by  the 


1578  BulSB  MJBTALI.  SlsSt.  ^t^ 

fU  It  requires  a  ftroBg  degree  of  heat  before  it 
melts,  though  kfs  thsin  iroUf 

SECT.    319.     (ig^.) 

Native  Copper,  Cuprum  Nativum, 

Copper  is  found  in  the  earth, 

ji.  Native,  or  in  a  metallic  ftate;  Virgin  or 
native  copper,  Cuprum  nativum. 

U  Solid,  SoUdum,  is  found  in  the  iron  mine 
of  HefslekuUa,  in  the  province  of  Nerike, 
and  at  Sunnerlkog,  in  the  province?  of  Smo** 
land;  alfo  in  the  Ruffian  C^reli«,  and  io 
other  foreign  places  \a\^ 

Friable 

Strict!  of  marine  acid  on  copper',  has  not  been  well  examined, 
as  Fourcroy  remarks ;  it  feems,  however,  to  be  of  th<;  inflam- 
ihable  kind.  Vegetable  acids,  alkalies,  and  oily  or  ftt  Tub- 
Aances,  a6t  aifb  on  copper.  Th?  dangerous  coufcquences  of 
tbefe  folutions  -will  be  mentioned  In  Sc6t.  332. 

i8.  Copper  grows  black  or  br$wn  by  long  expofure  to  the 
^5r,  which  a6l8  upon  it  the  more  cafily  when  it  is  moift  on 
altered  5  aqd  forms  upon  its  furfacc  a  gtteri  ruft  or  calx, 
^hich  feetps  of  a  faline  nature  1  (ince  it  has  tafle,  and  is  dif- 
folvfed  by  water.  But  this  ruft  only  attacks  the  furfacc  of  the 
metal,  and  ever^  ferves  to  its  prefervation,  as  wc  may  learq 
from  the  anriei^t  medals  and  ftatues,  which  arc  well  prefcnred 
tinder  this  coat  or  ruft  which  covers  them.  The  ant^uarie^ 
^all  this  crvft  by  the  name  oi patuie  \  and  value  it  greatly,  aa 
^  mark  of  th?  gjreat  antiquity  of  the  pieces  covered  therewith. 
T'he  Editor  from  Kirvrzn^  Nicholfoo,  Fourcroy,  Newmaon^ 
&c.  See  the  nottz  to  Se<E^.  332.  cdHcernlng  fbe  uies  of  eofper^ 
iind  its  poifonous  qualities^  when  taktft  internaL'yi* 

[fl]   I.  Native  copper,   viz.  copper  in   a  mora  or  leff 
If^atleable  fiate,  and  either  of  us  own  jpeculiar^  o;*  of  a  grey 


'Z.  Frfeibte  in  fof fUr  of  fmall',  and  fomewhali 
coherent  grams,  Cuprum  nativum  fartict^iis 
conglomerate  MfiindHu  Precipitated  or  Zh 
mcHt  Copper,  it  v^  found  at  Riddarfhyttan 
\xk  Weftmankiidy  at  Fahhm  iii  Dalam^ 
andifi  Hungary* 

k  has  been  obferved,  tliat  both  copper  and  the 
vitreous*  fitver  ores  after  fettling  frona  water, 
are  loofe,  or  in  grains;  but  that  they  in  time 

grow 

or  blaclcifli  colour,  has  bcea  found  either  in  z^mins^  or  m 
large  fhzptlcUfoli^  irimpsy  or  in  tl  foliated^  capillary^  arb^ef^ 
icerrt  form ;  or  dryftallized  in  quadrangular  pyramides,  or  day, 
ifliiftus,  quaitz,  ll^uiori,  zeolytes,  &c«  in  Silferid^  Sweden^  Ger^ 
marty^  Hungary^  Tranfyhuania^  isfc. 

2,  It  undoubtedly  has  fometime^  been  produced  froo^ 
precipitation  by  iron^  from  water  in  which  it  was  held  in;  fo- 
iution  ;  sjtd^  this  is  the  piu-eft  fort.  But  in  many  cafei  it 
could  not  have  be«i  produced  in  that  manner ;  and  then  tjiyi 
ibrt  is  never  very  pure,  but  mixed  either  with  goidf  fiher^ 
iroftf  or  with  fulphur :  iThis  la£l  <:ombination  forms  what  if 
called  black  copper.    Kirwan. 

3*  Native  copper  is  found  in  very  confiderable  quantities  at 
Cape  Lizard  in  Cornwall :  it  is  formed  into  threads  or  branches 
And  veins  of  fame  thicknefs,  contained  in  blackifii  ferpentin^ 
ihixed  with  brownish  red,  and  covered^  externally  with  a 
grccnifli  nephiites,  partly  adherent  to  it,  and  partly  lopf^^ 
In  th^  fame  rockc  alfo^  native  copper  hae  been  fouad  in  large 
lumps. 

4*  But  a  more  oonfiderabte  quantity  of  native  ^oppfO^ 
is  found  at  Hiul'virgin  in  the  faitie  province ;  it  fiioot«  into 
various  branches,  and  in  various  directions  ;  they  ieecn  to  be 
formed  of  fmall  rhomboidal  cryftals,  interfperied  with  quartz, 
of  which  the  impreffions  are  to  be  feen  in  the  copper  itfelf ; 
from  whence  it  might  be  concluded  the  prior  exiftence  of  the 
ijuartz  before  the  formation  of  the  metal.  Some  of  thefe 
liioips  of  native  copper  have  been  found  in  this  ipot  that 

X  X  4  weighed 
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grow  folid  and  ductile:  whence  the  difpute 
about  the  diftindion  between  native  and  precipi-^ 
taUd  cppper  may  ceafe,  the  rather  as  native 
copper  will  fcarcely  be  found  in ,  other  places, 
and  in  any  other  kinds  of  flones,  than  thofe 
through  which  the  ziment  or  vitriqlic  waters 
have  circulated  ;  although  the  ^ffm^s  through 
which  it  has  run,  m?^y  ^ft^rwarcfe  be  filled 
with  a  ftpny  fubftanqc^ 


i^f^ 


weighed  from  lo  to  30  pounds ;  and  only  in  -the  month  of 
March  1785,  there  were  extracted  from  this  mine  no  Icfs  thaw 
^400  tons,  viz,  280000Q  pounds  weight  of  rich  copper  ore.  ^* 

J.  At  the  place  called  Carrarach^  which  is  contiguous 
to  Huel'Vlrghif  and  whiph  is  not  a  lefs.  rich  mine,  fome 
jpryftaliized  native  copper  was  found,  with  the  tranfparent 
vitreons  copper  ore,  of  a  ruby  colour,  cryftallized  in  oftahe* 
drons ;  but  this  fine  red-cry ftalUzcd  vitrcQUS  popper  ore  begin* 
to  be  very  fcarce  there. 

6.  Near  the  copper  vein  at  Carrarach,  U  found  alfo  a  comr 
pa6t  native  copper,  of  a  fpherical  form,  in  lumps ;  the  cop-« 
j)er,  either  is  (lill  in  its  metallic  form ;  or  is  beginning  to  bf 
transformed  into  rpd  copper-glafsi,  imbedded  in  decayed 
granite, 

7.  Native  coppe^^,  of  a  tender  and  mofs-like  form,  united 
to  vitreous  ruby  copper-ore,  cryftalized  in  rhombs,  is  found 
in  the  clefts  of  the  mountains  compofed  of  killas,  near 
poldry.  The  Editor  from  ^I•  H.  Klaproth's  Otftrv^iio^s  on 
ores  of  Cornwall. 

8.  An  indurated  iron-clay  has  lately  been  found  under  the 
furface  of  the  fea,  in  the  Faroe  liles,  in  which  there  is  fcat'% 
l^fed  a  zeolite^  with  native  copper*    Brunnich. 


•  > 
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SECT.    320.    (194.) 

Calciform  Ora  of  Copper. 

J8.  In  form  of  a  calx,  Minera  cupri  calciformis. 
I.  Pure,  Mtnera  ctipri  calciformis  pura. 

a.  Loofe  or  friable,  Ochra  veneris. 
I*  Blue,  C(3^ruleum  inontamm  \a\. 

1$ 


\a'\  I.  This,  and  the  two  following  ores  of  copper,  arc 
inineralized  by  the  aerial  acid^  they  are  foluble  in  acids,  and 
iblacken  in  a  moderate  beat.  The  firfl  is  called  mountain-blue^ 
though  fonie  call  it  by  the  name  of  Chrjfocolia^  and  the  Hun- 
garians give  it  the  name  of  lapis  la%uli ;  but  this  laft  is  a  tro^ 
^zeolyte,  whofe  blue  colour  proceeds  from  iron,  as  h^s  bcca 
obferved  already  in  Seft.  1 39,  and  p.  248. 

2.  The  Mountain  Blue  frequently  appears  in  a  loofe  farm^ 
but  fometimes  it  is  indurated^  and  even  cryAaliized  : .  it  if 
then  mixed  with  quartz,'  100  parts  of  it  contain  about  69 
of  copper^  29  of  aerial  add^  and  7  of  water ^  Mr.  Mor* 
veau  has  fliewn  that .  the  calces  of  copper  are  determined 
rather  to  a  hlue^  than  to  a  green  colour^  by  a  greater  propor- 
tion of  phlogifton.     The  Editor  from  Kirwan, 

3,  The  a%ure  copper  oi:<;  is  alfo  met  with  on  quartz  at  the 
mines  of  Huel-virgin^  and  at  Carrarach  in  Cornwall,  accord- 
ing to  Klaproth^s  obfervationSm 

4*  Another  Caeruleum  montanum^  lefs  pure  than  the  abovc^ 
will  be  meptioned  in  Se6)t.  322, 

We  may  obferve  in  general,  that  the  copper  ores,  after 
roafling,  communicate  a  blue  colour  to  volatil  aklali,  by  di-» 
gellion.  Before  roaftipg,  it  is  poffiblc  that  the  mixture  of 
^  portion  of  arfenic,  or  eyen  fulphur,  i<i  a  fufficient  quantity, 
ipay  pr^ye?it  tl^s  cffedt.    JQrwjgfn. 

itTbii 
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Is  very  feldom  found  perfedly  free  from  a 
calcareous  matter. 
2»  Green,  Vlnde  mManum* 

Both  thefe  colours    depend   on   menftrua, 
which  are  often  edulcorated  or  waflied  away  [^]. 

3.  Red  [tf ]•     This  is  an  efflorelcence  of  the 
glals  copper  ore.    It  is  found  in  the  province 


\b^  u  This  ore  is  eommonly  called  Jlfalaehiti  when  in  a 
folid  form.  It  has  the  appearance  of  green  jafper ;  but  is  not 
io  hardy  iince  it  does  not  flrike  fire  with  fieeh  It  is  either 
tf(  a  radiated  or  uniform  texture,  generally  of  an  oval  form, 
and  of  the  fize  of  an  ^z&'*  ^^^  fometimes  it  is  formed  of 
capillary  filaments,  like  fattin,  and  ihews  a  kind  of  concentric 
flripeSy  or  (hreds  of  paler  colours,  when  cut  and  polifhed ; 
{ts  external  appearance  is  Tike  a  thick  iiiell,  with  various  pro* 
fuberances  of  a  mamillary  form.  The  filky- green  copper- 
0t«  of  this  kind  from  China,*  in  the  form  of  folid  bundles, 
h'  the  pureft.  It  is  foimd  dHb  in  great  qumitity  on  rite 
Vofges,  mountains  lb  cdled  in  Lorraine,  and  in  the  mmes  of 
the  Hartz  in  Saxony. 

2.  According  to  Kkwan,  the  purefi  malachite  contains  ^$ 
parts  of  copptr^  and  s^  of  atrial  fldd*  Its  fpecific  gravity, 
Wtcording  to  Muffchifibreeck^  is  from  3,500  to  3,994*  It  is 
foraf^tmies  mixed  with  ealcareous  earth  and  gypfum ;  and  is 
fbtmd  in  Norway  and  Siheriay  &e«    Kirwan. 

3*  Compadl  gretn  capper  ore,  like  malachite,  mixed  with 
grey  copper*ore  ;  and  likewife  gnen-v^hit^liii  copper, 
in  the  form  bf  bunches,  is  fou^d*  at  HueUTirgin,  in  Com^ 
waft.  At  Carratach,  in  the  fame  county,  is  found  alfo  an 
amorphous  green  copper-ore,  on  a  decayed  granit;  and  at 
St.  Menan#  the  fa^c  is  found  ftratrfiad  betwixt  quartz,  and 
povered  with  a  brq^i^nilh  iron,  724?  £^i(ff  /rofH  M.  H» 
]Uaprbth» 

•     [0  »•  Tbis  red-ore  is  the  Minora  bipatica^  or  the  Lihirert% 

of  the  Germans :  it  is  found  foretimes  in  a  loofe  form,  and 

|i  then  catted  toppef-oehre :   but  generally  it  is  moderately 

bajrd^  yet  brittle:   fprnetimcs  13  cryftaUlzed  tmd  tranfparcnt, 

y  cither 


■-  1. 
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of  Dal,  aud  at  Oftanberg,  in  the  province  of 

Palarne, 

SECT.    321.    (195.) 

Red  Copfer^ore. 

i.  Indurated,  Jndurata^ 

a.  Red,  Minera  cupri  cakiformis  pura  S?  in^ 
durata^  colore  rubra. 

This  is  fomcfimes  as  red  as  fealing-trax^ 
and  fomctimes  more  of  a  liver-brown  colour. 
\i  is  found  in  Sandbacken,  or  Norberg  in 
Weftmanland,  at  Ordal  in  Norway,  in  Si* 
beria  and  in  Suabia  in  Germany. 

This  ore  is  always  found  together  with 
tifttive  copper,  which  feems  to  have  loft  its. 
phlogiftbn  by  efflorefcence,  and  to  be  changed 
Wito  this  form,-  It  is  likewife  found  with  the 
fulphyrated  copper,  called  Glafs  copper  ore. 


^•(■^ 


either  of  a  capiUaiy  appearance,  or  in  cuhts^  p^fi^%  or  pyra^ 
mds4     It  is  found  in  England,  ScQtlund^  Germany,  hcc* 

t.  This  orp  contains  75  parts  of  copper f  ib  of  oirial-add^ 
and  I  of  water ;  and  eServefceii  with  stcids. 

3«  The  hraufB,  or  hepatic  iJTt  of  this  kind,  contaiot  9 
Tariabie  proportion  of  iroinf  or  fyritis^  and  fometimes  fuU 
fburdted  iron :  and  affords  from  ao  to  50  per  anU  of  copper^ 

4.  It  is  fometimes  iridefcent  in  its  colour,  like  the  cat*s  eji^ 
^  ttie |if{»i|dcipadus  of  Se^.  95,  T^he S4it^^biiflf frofntix^z;^ 


SECT, 
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SECT.    322.    (196.) 

Ca/ciform  Copper^ore^  impure. 

z.    Mixed,    Minera  cupri   calciformis    ikpura 
•  a.  Loofe  or  friable,   Ochra  veneris  friabilis 

impura. 
I.  Mixed  with  a  calcareous  fubftance,  Ochra 
,  veneris  terrd  calcared  mixta  \a\.      Cceruleum 
montanum.      In    this    ftate    copper-blue    is 
.xnoftly  found.  '  It  efFervefces  during  the  fo- 
lution  in  aqua  fortis.     See  Sedl.  40.  (34.) 
a.  Mixed  with  iron.    Black.     It  is  the  decom- 
pofition   of  the  Fahlun   copper  ore.     Se£l. 
.  J 98.  a.  of  the  Author  [^]. 

Indurated, 


..[tf]  In.Saalfeld  they  find  alfo  a  fort  of  gretn^  fomewhat 
indurated  calcareous  fubftance,  containing  copper;  this, 
^hen  broken^  looks  fat,  and  fomewhat  ihiaing;  but  upon 
the  whole,  It  refembks  a  jafper.  It  is  there  very  wrongly 
called  a  Gretn  Copper  Giafs-ore.  They  make  good  copper 
of  it.  With  a  phlogiftjc  fubftance,  without  being  uftulatcd,  it 
forms  a  fit  mafs  for  bells,  or  a  kind  of  beil-roetah     Brun* 

.  [Jf]  By  iht  f ah iun  copper  fre^  is,  meant  the  coppcr.orc  of 

•gi  fallow  or  fallow  colour,     Lewis* 

In  feme  parts,  among  the  native  copper-ores  from  Poldory 

and  Huel-virgin,  is  found  a  calciform  copper-ore,  fometimes  in 

a  loofe  fonli,  covering  them  like  fand ;  andfome  times  this  forms 

^  ^mpa(%  ftrudure,  which  adheres  flrongly  to  them.    The 

foxmtt 
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K  Indurated,  Minera  cupri  cakiformis  impura 
indurata. 
I.  Mixed  with  gypfum,   or  plafter.     Green. 

1$  found  at  Ordal  in   Norway,  and  there 

called  Malachites, 
^.  Mixed  with  quartz.     Red.    From  Sunner- 

Ikog,  in  the  province  of  Sraoland.     SeSi  91. 

{S3)  ^• 
3.  Mixed  with  lime.     Blue.      This  is   the 

lapis  armenus^    according    to    the  accounts 

given  of  it  by  Authors  [c]. 


SECT.    323.    (Additional.) 

I'he  Cupreous  Stones » 

Analogous  to  the  calciform  copper  ores,  are 
the  lapis  Ar menus ^  of  which  was  already 
fpoken  in  Se£t.  41.  p.  61  :  and  in  the  note  [<f] 
to  the  proceeding  Sediion  322.  This  is  very 
different   from   the  lapis  lazuli^    defcribed   in 

•        ft 

former  kind  is  generally  black;  and  the  latter  is  of  a 
brownifti  red,  often  approaching  to  the  metallic  fplendor  9f 
copper.  The  Editor  from  M.  H.  Klaproth's  Qbftrvations  im 
the  FoJJils  of  Cornwall. 

[c\  The  Lapis  Armenus  is  a  blue  (ione,  which  doc«  lite 
admit  of  a  polifli,  aud  coniifls  of  calcareous  earthy  or  g3fy« 
fum,  penetrated  with  the  blue  calx  of  copper;  hence  it  fome* 
times  efFervefce?  with  acids,  and  fometimes  not ;  but  never 
gives  fire  with  fteeU  It  lofes  itg  colour,  when  well  heat^ 
in  the  fijrCr    &$$  £<^«  41  (35)  pag%  ,i>o.    The  Editor /rilv 

Sedt 


Sc^.  I59*  p.  247*  »iwoBg  the  zeoly tes ;  li«ce 
this  lalt  contains  no  copper,  as  may  be  (ten 
ia  tte  notes  to  tbe  T^me  Sedion, 

Tjie  other  cupreous  ftoue  is  the  Turqupj/e^ 
and  feen^s  to  be  the  tooth  of  an  animal,  pe^ne- 
tratcd  with  the  blue  c^lx  of  cp.pp.er.  Jt  lofes 
it$  cdpur  when  over'^heated.  It  is  opake,  of 
a  lamellar  texture,  and  fufceptible  gf  g  ^ne 
|)oli(b. 

Its  fpecific  gravity  is  £ron>  2,5  to  z^i^oS. 
Some  are  of  a  deep  blue,  fome  of  ^  w.hitifti- 
blue,  but  become  of  a  deeper  when  heated. 
Thefe  flones  are  found  in  Perjia  and  in  Turkey, 
from  whence  they  received  tb^tr  ;aame.  But 
they  ate  alfo  found  in  Lower  Languedoc,  in 
France^  near  the  village  Simore,  where  thefe 
ftones,  when  dug  out  from  the  mine,  re- 
lemble  different  iones^  teetb^  &c.  of  various 
fizesj  and  are  either  whitijh^  S^^y^  ov  yellowijlj. 
They  receive  the  blue  colour,  on  being  flowly 
heated  to  a  high  degree;  but  if  the  fire  be 
ioi^  continued  afterwards,  the  colour  is  irre- 
4X)veFably  loft. 

•  Jewellers  divide  this  kind  of  ftones,  or  rather 
ibony  fubftances,  according  to  their  f^ncifql 
method  into  ormtal  and  occidental  turquoiies,; 
ranging  the  hardefl  and  the  finoft  colouced 
under  the  firft  epithet,  and  the  fofteft,  or  of  an 
inferior  colour,  under  the  Jecond  denomina* 
tion.  But  although  experience  {hows  tli^e 
, j^iiiJjAcy  of  fuch  diftindioQS  in  a. great  many  iq* 
^l^Kres,  the  old  cuftom  neverchelefs  <:ontinu.Q9 
0  prevail. 

According 


According  to  Kirwan  the  blue  coppery 
tinfture  of  the  turquoifcs  may  be  extraded 
from  them  by  diftilled  vinegar :  ^nd  Reaumur 
aHTerts,  that  nitrous  gcid  will  not  didblve  the 
Perfian  turquoifes^  though  it  will  thole  of 
France ;  which,  if  true,  indicates  a  real  didSbr** 
ence  between  them.  T6e  Editor  from  KirwaOj 
Neumann^  Bomare,  &c. 


SECT.    324-    {i970 

Coppir  mmeraiized  hy  Suiphur^ 

C.  Difiblved  and  mideralifed,  Cuprum  mner^^ 

Jktum. 
t.  With  fulphur  alone,  XHt^rum  fulphure  tnU 
neralifatum.    Grey  copper  ore.     It  is  iniyprO'* 
pcrly  called  Glafs  copper  ore, 
a.  Solid,  without  any  certain  texture,  Mi^ 
nera  cupri  fulphurata  folida^  texturd  indir 
terminals.    This  is  very  loft,  fo  that  it 
can  be  cut  with  a  kaifq^  almoft  a»  eaiily 
as  black  lead  [^]. 

Fine 


■*•-•- 


{a\  !•  According  to  Kirwan,  .tbia  is  .the  .tfiu^  vitfj^i^ 
or  glofs'copper  on^  the  hipfer  glafs  ertz  of  therGerpaan(i«^ 

The  colour  of  this  ore  is  red^  irQWn^  ^i^f»  or  v»f/^« 
It  is  generally  fo  ioft,  as  to  hecut,|wUh  ^.  kpife^  aod  ^.tp 
its  form,  it  is  fometiipies  CEyilalli;cc4  ifi  ^^^SSHI^  i^f W»:  sVNI 
ibmetioics  it  is  amorphous. 

This  ore  is  much  mpre  fufible  .than  pure  9Pgpfr«  Itt 
jg>e€ific  gravit/  is  from  4fiw  to^5i3}^  ^^d  if  ,fyxif\iyla'  .^ 


€88  fiA^e  M£tAtsf«  Sed.  324# 

b.  Fine  cubical,  Miner  a  cupri  fulphurata  tef^ 
Julis  conjlam  minor  thus. 

Both  thefe  varieties  are  found  at  Sunner* 
Ikog,  in  Smoland;^  where  the  laft  is  fometimes 
found  decompofed,  or  weathered,  and  changed 
into   a    deep   mount aln^blue.      See  Se6t.   320, 

O94O 
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mines  of  other  copptr-orcs,  and  in  lim^-ftonc,  fpar,  quartz, 
mica,  and  clay. 

It  is  the  ricjheft  of  all  copper-ores ;  and  affords  frorti  80  to 
90  fer  cenU  of  copper,  and  10  or  12  of  fulphur.  According  to 
Bergman,  it  generally  contains  fome  alloy  of  iron.  The 
pooreft-  red  ores  of  this  fort,  are  thofe  which  contain  moft 
iron.     The  Ediict:  chUJly  from  Kirwan. 

2.  There  is  a  great  variety  of  fulphurated  copperwes  in  the 
imnet  of  CprnwalU  A  whitifli  grey  copper-ore,  cryftallized 
in  fmall  triangutar  and  quandrangular  pyramids,  with  truncated 
points,  is  found  along  with  the  folid  copper  ore  at  Poldicc 
and  Dolcoth.  But  the  richeft  are  the  Jolid  grey  ones  from 
*Frefeavean,  Retallack,  Cook-Kitchen,  Carrarach,  WelU 
\1rgin,  and  Redruth.  Some  of  thefe  may  be  cut  with  a 
knife,  like  the  foft  vitreous  filver-ore,  particularly  thofe  from 
Trcfeavean. 

3.  Yellow  copper-ores  of  tlie  kind  are  found  at  Poldice, 
Hallamanning,    and   Dol-coth.     The   moft   remarkable   of 

^them  is  the-ftala^titical  ore,  of  an  hemifpherical  form,  called 

Bjun^yellow  copper^  found  in  the  mine  near  Dolcoth,  which 

"il  160  yarda  deep,   though  elevated   more   than   60  yards 

sabbve  the  level  of  the  fca.     This  ore  is  often  variegated 

with  the  colours  of  blue  fteel,  or  red  copper. 

**'  *4.  A  conipa6^  red  vitreous  cgpper-ore,  covered  with  mouiv- 

iain-grecn, '  or  green  copper,    and  with  calciform   copper 

^•a- Vermillion -red  colour,  is  found  in  cryftallized  quartz, 

mixed  with  tender  green  mica,  in  the  mine  at  Kaftle  Adit. 

5.  A  new  kind  of  an  olive  green  coloured  copper-ore,  which  Is 
^mrfenicai,  and  is  cryilallized  into  tender  fpiculx,  of  about 
'*•  thpcc 


i:  I 
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SECT.    325.    (198.) 


Pyritaus  Copper-ores, 

2»  With  fulphurated  iron,  Mlnera  cupri  pyrt-^ 
iacea^  Yellow  copper  ore.  Marcafitical 
copper  ore,  Pyrites  cupri. 

.  This  is  various  both  in  regard  to  colour, 

and  the  different  proportion  of  each  of  the 

contained  metals  ;  for  inftance  ; 

a.  Blackilh  grey,  inclining  a  little  to  yel-* 

low.    Pyrites  cupri  grtfeus.     The  Fahl 

cupfer  ertz  of  the  Germans. 

''**^— ^' '  -  ■         _  ■  — ' —   -   — "^ — —■ 

three  lines  long,  ftanding  ftraight  up,  cither  fmglc,  or  fafci-' 
ciliated  and  radiated,  was  found  alfo  on  the  granitical  moun- 
tain at  Carrarach.  When  tried  by  the  blow-pip^,  thefe 
cryftals  deflagrate  with  an  arfenical  fmoke,  and  afterwards 
fufe,  forming  a  button  of  a  grey  colour,  which  on  being 
melted  again  with  borax,  foon  produces  a  button  of  a  very 
pure  copper. 

Befides  this  new  arfenical  ore,  M.  H.  Klaproth,  from 
whofe  Mineralogical  Obfervations  on  the  mines  of  Cornwall 
thefe  two  articles  are  taken,  mentions  another  kind  of 
arfenical  copper-cryftals,  which  are  very  fm^ll,  and  ag- 
gregated in  the  form  of  green  cubes,  with  fmooth  and 
Ihining  furfaccs,  upon  grey  copper  ore,  in  a  mafs  of  cryf* 
tallized  compadt  quartz,  with  various  cavities  in  itfelf. 
Thefe  might  be  eafily  taken  for  fmall  cubes  of  fluor;  but 
their  conllituent  parts  are  really  nothing  elfe  but  copper 
and  arfenic.  The  Editor  from  Klaproth*s  Obfervations  on  the 
Mines  of  CornTiValL 

Y  y  When 
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When  dcwycd  or  weathered,  it  is  of  a 
tiack  colour  j  is  the  richeft  of  all  the  variet?rs 
of  this  kind  of  copper  ore,  yielding  between 
50  and  60  per  cent,  and  is  found  in  Spain  and 
Gcrniany. 

^.  Reddifh  yellow,  or  liver  brown,  with  a 
blue  coat  on  the  fufface^  Minera  cupri 
lazurea  \a\. 

This  ore  yields  between  40  and  50  pet 
cent,  of  copper,  and  ift  commonly  faid  to  be 
blue,  though  it  is  as  red,  when  freih  broke,  as 
a  rich  copper  regulus. 

r*  Yellow ifli  green,  Pyrites  cupri  fiavo  virl^ 
defcifis  \l>\. 

iThis   is  the   moft   common   in  the  north 
part  of  Europe ;  and  is,  in  regard  to  its  tex- 
ture, 'found 
I,  Solid,  and  of  a  (hining  texture,  from  Oftan- 

berg,  in  the  province  of  Dularne, 


Aii^Ui 


[tf]  This  ore  is  mineralized  by  fulphur,  with  a  confider- 
able  portion  of  iron,  and  is  called  kupfer  lazur^  and  kupfer 
fnalm^  by  the  Germans. 

Its  colour  confills  in  various  (liades  of  hlui  and  of  reddt/b 

klut. 

It  is  of  an  hard  confidence,  but  brittle. 

Contains  from  40  to  60  per  citit,  of  copper ;  from  20  to 
JO  of  iron  ;  and  the  remainder  is  fulphur. 

The  poorer  it  is  in  iron,  the  richer  in  copper. 

This  has*  been  confounded  by  many  with  the  indurated 
Mountain  blui  of  Se6t.  322.  The  Ediiir  chiefiy  from 
Kirwan. 

[^]  This  ore  prefents  fragments  in  its  fra£lurc ;  its 
fpecific  gravity  is  4,160;  contains  more  fulphur;  and  from 
Xj  to  2P  per.  cent,  of  copper.    Kirwan* 

1.  Steel- 


Sefl.  325:         BAse  t/iirkiii  d()t 

2.  Steel-grained,  dull  in  the  fra^ure^  from 
the  fame  place,  and  Falun  in  Dalarne. 

3*  Coarfe  grained,  is  of  an  uneven  and  (hln- 
ing  texture.  It  occurs  in  moft  of  the  Swe- 
di(h  and  Norwegian  copper  mines. 

4.  Cryflallifed  marcafitical  copper  orCi, 
a.  Of  long  odtaedral  cryftals  [<:]• 
This  is  found  at  Hevaffwik,  in  the  province 

of  Dal,   and  in  Lovifagrufva,    in  Wcftman- 

land;  notwithftanding  its  exiftence  is  denied 

by  Henckel,  and  his  followers. 

d.  Pale  yellow.  Pyrites  aupri  palUdi  jla^ 
vus  [dj. 

This  cannot  be  defcribed  but  as  a  fulphur 
pyrites,  though  an  experienced  eye  will  eafily 
difcover  fome  difference  between  theni.  It  is 
found  at  Tunaberg,  in  the  province  of  Soder- 
manland,  and  yields  22  per  cent,  of  copper. 

e.  Liver-coloured. 

This  is  found  at  Falun,  in  Dalatne,  where 
it  contains  copper;  though  at  moft  other 
places  Virh'ere  it  occurs  it  does  not  contain  any 
copper,  but  is  only  a  martial  marcafitCi ! 


[tf]  This  cryftallized  fort  is  the  pooreft  in  copper,  it  con- 
tains only  from  4  to  8  per  cent^  the  remainder  is  cHicfly  iron  s  ^ 
it  is  generally  reddifli)  and  is  in  fa6l  a  martial  pyrites,  with 
a  fmall  portion  of  copper.     Kirwan. 

[i]  The  pure  yellow  contains  moft  copper ;  namely  from 
ao  to   30  per  cent*   its  texture  is  foliated.     Thefe  pyritous 
ores  always  contain  fome  argillaceous  earthy  and  a  little  of  the 
Jilice9U$.     Kirwan, 


Yya  SECT. 
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SECT.    326^    (Additional.) 


Pyritous  Copper^  with  Silver  and  Arfeni(U 

With  fulphurated  (ilver,  arfenlc,  and  fome 
iton.  Cuprum  argentb  fulphurato^  arfenico  et 
ferro  miner alifatum.     Fallow  copper-ore. 

In  Hungary  it  is  called  Black  Copper^ore. 

It  contains  only  a  few  ounces  oijilver. 

This  ore  is  found  in  Hungary  and  Ger- 
many [^].  Thefe  ores  yield  a  brittle  copper 
regulus. 


[a\  The  following  natural  mixtures  oif  copper-ores »  with 
other  metals,  have  been  already  mentioned  in  the  preceding 
fedtions,  viz. 

Copper  with  gold  pyrites.  SeeSeSf.  163.  p.  537.Note[^]N».6. 
with   gold   and  iilver,   &c.    See  Se^.  265*  p.  544^ 

No.  2  and  3.  ^ 

with  lilver  and  iron,  Sec.  See  SeSf.  272.  p,  J54, 
with  filver  and  antimony,  &c.  See  Se^.  276.  p,  ^^g, 
with  n>ercury,  &c.  See  Se^.  294.  p.  601.  The  Editor. 
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S  E  C  X    327.    (199.) 

Pyritous  Copper ^  with  Arjenic^  or  White 

Copper-ore. 

3.  With  fulphurated  arfenic  and  iron,  Cu^ 
prum  ferro  et  arfenico  Julphurato  mineralifatum. 
White  copper-ore  \a\. 

HI  '  "  —  •  I  —        •  ~  '  ■_ 

\a'\  I.  This  copper-ore,  is  called  ^r/^«/V^7/,  ov  grey  copper 
ore,  Kupfer  FahUrtz^  or  fVeifs  Kupferert%y  by  the  Ger- 
mans. 

It  is  of  a  wbitey  grey^  or  brown  colour ;  is  moderately 
hard  and  very  brittle. 

Sometimes  it  is  cryftallized,  but  often  of  an  indeter- 
minate figure.  It  is  of  a  very  difficult  fufion,  and  pretty 
beavy. 

It  contains  frojm  35  to  60  per  cent,  of  copper.  The  brown 
is  the  richeft  in  copper;  the  white  or  grey  contains  moft 
arfenic. 

It  frequently  contaias  filver.  If  it  exceeds  i  or  2  per  centm 
it  is  then  called  grey  filver  ore. 

It  is  found  embodied  in  all  forts  of  ftones,*and  mixed  with 
other  copper. ores,  as  well  as  with  the  ores  of  all  other  me- 
tals.    Kirwan^  p.  266. 

This  kind  of  ,copper-ore  is  found  alfo  in  the  copper  and 
tin  mines  of  St.  Ives  in  Cornwall,  according  to  the  account 
given  by  Mr.  Rafpe :  and  the  Chev.  Born  mentions  the  fame 
ore  found  in  Hungary.     ''I he  Editor, 

N.  B.  To  aflay  thefe  ores  in  the  dry  way,  they  (hould  firfl: 
be  pulverifed  and  feparated,  as  much  as  poffible,  from 
flony  and  earthy  particles  ;  then  roafled,  to  feparate  the 
fulphur  and  arfenic  ;  then  melted  with  an  equal  weight  of 
Mr,  Tiilet*5jluxy  which  confifts  of  two  parts  oi  pounded  glafsy 
one  of  calcined  borax^  and  \  of  charcoal.  If  the  ore  be  poor, 
more  borax  may  be  added.  Black  flux  is  hurtful,  as  it  forms 
an  he  par  ^  which  holds  part  of  the  copper  in  folution. 
I^irwan^  p.  267. 

Yys  It 
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It  is  fai4  to  be  found  in  the  Hartz,  in  Ger- 
xnany,  and  to  refemble  an  arfenical  pyrites ; 
but  I  have  never  met  virith  this  kind. 

However,  moft  of  the  pyritpus  copper  ores, 
as  well  as  the  fulphur  pyrites,  contain  a  little 
arfenic^  though  it  is  \w  top  fmall  a  Quantity  tq 
be  worth  notice. 


SECT-    328.    (Additional.) 

Pyritous  Copper ^  with  Arfmic  and  Zl^c. 

According  to  Mr.  Monnet,  this  ore  is  found 
at  Catharineber^  in  Bohemia. 

It  is  of  a  brown  colour ;  of  a  hard,  fblid, 
and  compa<3:  granular  texture. 

It  contains  from  18  to  30  per  cent,  of  cop- 
per [a].  ' 

[tf]   I.  It  is  analyfed  in  the  liquid  way,    by  folution  \t\ 
nitrous  acid,  apd  precipitation  of  the  copper  by  iron, 

2.  The  iron  and  zinc  are  precipitated  by   the  PruJJlaff. 
alkali. 

3.  The  precipitate  is  calcined  ?nd  rediflfolved  in  nitrouf 
acid,  which  folution  is  evaporated  to  dryncfs, 

4.  The  iron  being  thus  dephlogifticated,  becomes  infolu* 
ble  in  nitrous  acid. 

^.  The  calx   of  zinc,    on  the  contrary,   is  rediffolyed  in 
that  acid,  and  again  precipitated  by  the  PruJJian  alkali, 

6.  100  ^^  of  this  precipitate,  waflicd  and  dried,  are  equi- 
valent to  20  of  zinc  in  its  juetallic  ftate ;  and  loo  gr.  of  de- 
Jihlogilticated  iron  are  equivalent  to  73,5  of  iron  iu  its  metaU 
ic  ilate.    Kirwan.  p.  268. 

SECT, 
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SECT.    329.    (200.) 

4.  Diilblved  by  the  vitriolic  acid,  Cuprum  acido 
vitrioU folutum:  Fitriolum  Veneris \a'\.  See  Se£t. 
205,     (122.2) 

SECT, 


ffl]  I    In  the  year   1673,  our  countryman,  Dr.  Brown^ 
vifited  a  famous  copper-mine  at  Hern-grundt^   about  fevcn 
Englifli  mines  from  Newiol,  in  the  Upptr  Hungary  %  and  he 
informs  us  that  there  he  law  two  fprings,  called  the  0///,  and 
l^ew  %im  niy  which  turned  iron  to  copper,  as  it  is  vulgarly 
faid.   But  the  cafe  is,  that  the  iron  is  diflblved  by  the  vitriolic 
acid  of  this  fprmg  water,  and  the  copper  is  precipitated,  in 
it*  metallic  form,  in  the  place  of  the  iron*    It  h^s  been  Uhe 
cuflom  in  Germany,  for  fome  centuries,  tp  colle6V  the  cop» 
per  contained    in  thefe  waters,   by    filling  with  them  fomp 
pits  made  purpofely  for  this  operation.     Old  iron  is  thrown 
in,  and  being  diflblved  by   the  acid,    is   fufpcndcd    in    the 
water,    whild  the  coppei   is  precipitated :    the  mud  being 
raked  out,  is  melted  afterwards  in  a  furnace,  and  -a  very  fine 
copper  is  produced  :  from  cm  hundred  tons  of  iron,  84,  and 
fometimes  90  tons  of  fine  copper  is  tl^us  produced. 

2.  But  although  this  method  of  obtaining  copper  hat  *  . 
been  long  pra£tifed  in  Germany,  yet  it  is  but  of  late  ycars^ 
fays  Bp.  Watfon  (p.  238  of  the  firft  volume  of  his  Eflays)^ 
that  any  fuccefsful  attempts  of  this  kind  have  been  made 
cither  in  trgiand  or  Ire  and.  In  this  laft  at  leaft,  it  was 
quite  owing  to  an  accident.  There  are  the  very  celebrated 
copper-mines  at  /irkt  w,  in  the  county  of  Tfickiow^  in 
Ireland  ;  and  from  thefe  mines,  iflues  a  great  quantity  of  wa- 
ter, flrongly  impregnated  with  vitriol  oi  coppr.  One  of  the 
workmen  having  accidentally  left  an  iron  Jkovei  in  this  water, 
he  found  it,  fome  weeks  after,  fo  incrufled  with  a  coat  ■ 
of  copper,  that  it  was  thought  to  be  changed  into  copper. 

y  y  4  a.  The 
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SECT.     330.     (Additional.) 

Copper  miner alifed  by  the  Muriatic  Acid. 

This  copper-ore  was  found  in  Saxony,  and 
had  been  generally  miftaken  for  a  micaceous 


3.  The  proprietors  of  the  mines,  in  purfuance  of  this  hint, 
xnade  proper  pits  and  receptacles  for  the  water,  and  have 
obtained,  by  means  of  foft  iron' bars  put  into  them,  fuch 
quantities  of  copper,  that  thefe  flreams  are  now  of  as  muci; 
confeqiiencc  as  the  mines  themfelves.  One  tori  of  iron  pro- 
duces near  two  tons  of  copper  mud  ;  and  each  ton  of  mud 
produces,  when  melted,  16  himdred  weight  of  copper,  which 
fells  for  10  pounds  J} fr ling  a  ton  more  than  the  copper  which 
is  fluxed  from  the  ore. 

4.  There  is  in  the  Ifle  of  AngUfey^  on  the  coaft  of 
North-Wales,  a  mountain  called  Faris^  which  abo'nnds  in 
copper-ore,  the  bed  of  ore  being  above  40  feet  in  thick- 
nefs.  The  leflees  of  this  mine  annually  raife  from  6  to  7 
thor.fand  tons  of  merchantable  ore,  and  daily  employ  above 
40  fjrnaces  in  fmelting  it.  This  ore  contains  great  quan- 
tity of  fnlpliur,  which  niufl  be  feparated  by  roailing,  before 
it  can  be  fluxed  into  copper.  The  phlogifton,  with  part  of 
the  vitriolic  acid,  h  difperfed  into  the  air,  by  the  force  of  the 
fire  ;  another  part  of  the  acid  attacks  and  diflfolves  fuch 
a  quantity  of  the  copper,  that  the  water  in  which  the  roafled 

'  ore  is  wnflicd  (by  means  of  old  iron  immerfed  in  it,  accord- 
ing to  the  German  method)  produces  great  quantities  of  fine? 
copper,  fo  that  the  proprietors  have  there  obtained  in 
one  year  near  one  hundred  tons  of  the  copper  precipitated 
from  this  water. 

5.  If  this  water  was  afterwards  evaporated,  it  would  yield 
g' cm  vitriol^  or  vitriclaied  iron^  at  nearly  the  rate  of  two 
hu'.drcd  tons  of  vitrhi  for  each  hundred  ton  of  iron  at 
leall  :  which,  at  the  rate  of  3  pounds  fterling  per  ton,  might 
ptrh.Yps  produce  very  good  profit  to  the  undertakers,  if  any 
{hould  fettle  fuch  a  manufacture  there.  The  Editor  from 
Bp.  Watibn. 

f^bftance, 
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fubftance,  which  in  fad  it  greatly  refcm-^ 
bles. 

It  has  not  yet  been  found  in  large  mafles, 
but  only  in  a  fuperficial  form,  like  a  cruft  over 
other  ores. 

It  is  moderately  hard  and  friable ;  of  a  fine 
green  colour,  and  foiftetimes  of  a  hlutjh'green^ 
cryftallifed  in  a  cubic  form,  or  with  a  foliated 
texture,  or  in  little  fcales,  rcfembling  green 
mica^  or  talc.  This  ore  is  eafily  diflblved  by 
nitrous  acid :  the  folution  takes  a  green  co- 
lour ;  and  the-  metal  may  be  precipitated  on  a 
poHflied  plate  of  iron. 

If  fome  drops  of  a  nitrous  folution  oi  Jilver 
be  mixed  with  it,  a  white  powder  of  luna  cortfea 
will  be  precipitated,  which  difcovers  the  pre- 
fende  of  the  murlattc  acid  in  this  ore. 

Dr,  Werner,  in  his  Gcrnian  tranflation  of 
the  Mineralogy  of  our  Author,  defcribes 
this  copper-ore :  he  fent  a  fpecimen  of  it  to 
Profeflbr  Bergman,  who  analyfed  it,  as  he 
informs  us  in  the  Seft.  191.  of  his  Sciagra- 
phia,  as  well  as  when  he  fpeaks  of  iht^mlna 
cuprlfera  in  his  doclmajia  bumlda^  p.  43  t. 

Mongez  mentions  four  fine  famples  of  this 
ore,  that  were  brought  from  the  mines  of 
Jdhnn  Georgenftad ;  and  adds,  that  a  fimilar 
kind  of  copper-ore  was  fold  fo  late  as  the  year 
1784  at  Paris,  by  a  perfon  called  Dans,  as  a 
mere  green  mica.     The  Editor. 


S  E-C  T. 
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S  E  C  T#    33 1  •     (part  of  200.) 

5.  Copper^coal  ore  ^a\. 

This  copper  ore  cofifts  of  the  calces  of  this 
metal  mixed  with  a  bituminous  earth.  See 
Seft.  258  (161)  pag.  501. 

See  Se£i.  2^S.    {161.'^    p*  50i« 


SECT.    332.    (Additional.) 

Obfervations  on  Copper. 

Copper-ores  are  found  in  almoft  all  parts  of 
the  world;  and  are  eafily  diiliuguiflied  from 
tbofe  of  ^ny  other  metal,  by  the  blue  colour 
they  give  to  volatile  alkali^  on  being  digeOed 
with  it,  after  they  have  been  previonfly  rocji'di 
otherwile  it  is  poffible  that'the  arjenic^  winch 
they  fonietimes  confain,  and  tst\\  the,  fu/phur^ 
if  in  fulfficient  quantity,  may  prevent  this  cfiedt, 
when  they  are  in  their  crude  natural  ftate ; 
viz.  before  their  being  ruaited  by  the  aclipn  of 
fire. 


n   ■' 


[<jr]  In  the  Banat  of  Temefwar,  below  the  green  copper- 
calx,  they  find  a  compact,  blackifli- brown  fubflance,  which 
is  there  called  pitc^-ore;  it  contains  a  conliderablc  quantity  of 
copper,  and,  when  put  into  the  fire,  does  not  burn  with  ^ 
fl5*me.  We  are  ilill  in  want  of  an  accurate  enquiry  into  its 
conftituent  parts.     B'unnich, 

Copper  mixt  with  black  pitchy  rock-oil  has  been  found  in 
Cofnivall^  according  to  Rafpe's  account.     The  Editor* 

They 
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They  are  particularly  found  in  Spain,  France, 
England,  Norway,  and  Tranfylvania.  The 
copper  that  comes  from  Japan,  according  to 
Neumann,  is  much  fuperior  to  any  other  that 
is  found  in  Europe. 

As  to  England  in  particular,  no  country  in 
the  world  can  boaft  of  copper-mines  more 
numerous,  nor  more  produdive  for  a  longer 
period.  It  fcems  as  if  this  Ifland  was  grounded 
on  a  metallic  bottom,  of  various  kinds,  which 
will  never  be  exhaufted  by  all  the  labours  of 
mankind  for  centuries  to  come  [a]. 

The 


[a]    Bcfides  the  celebrated  copper-mines  at  ArkloWy    ia 
the  County  of  fVickloWy  in  Ireland,  there  are  no  lefs  than  17 
out  of  the  48  counties  of  England,  in  which  copper-mincf 
are   found  ;    as   mentioned  by  Dr.  Campbell  in  the  id  voU 
p.  44,  ot  his  Poi'ticat  Survey  of  England.     Thefe  are  Cardi* 
ganlliire,     Chelhire,    Cornwall,    Cumberland,     Derbyfliire^ 
Dcvonlhirc,     l.ancaftiire,    Ifle   of    Man,     Northumberland« 
Shroplhire,  Somerfetfhire,    Staffordfhire,   Yorkfhire,   Wales, 
Warwickdiire^  Weihnoreland,  and  North  Britain :  fome  that 
are  worked  at  this  time  give  fuch  large  produ£ls  of  this  me- 
tal, that  the  opening  more  copper-mines  in  this  iiland  would 
probably  affedl  the  copper  trade  of  Europe  in  a  very  confider- 
able  manner.     The  E^on-mine^  in  the  Eilate  of  the  Duke  of 
Devonlhire,   on  the  frontiers  of  Derbyfliire,    but   properly 
Htuated  m   the  county  of   Stafforddiire,    produces    at  leaft 
300  tons  of  copper  per  annum.    That  of  the  mountain  called 
Farisj  in  the  Iiland  of  Anglefey,  whofe  bed  of  ore  is  about  40 
feet  in  thicknels,  produces  about  1 500  tons  of  copper  in  the 
year :  and  the  copper«mines  of  Cornwall  produce  no  lefs  than 
4000  tons  in  the  fame  period.     My  late  and  much  regretcd 
friend,    Mr.  Jars,    who  vifited  thefe  mines  in  the  year  of 
1770,  found,  upon  calculation,  that  the  annual  produce  of 
jfhele   mines    amounted   to    140,000   pounds   flerling:     and 
Jy}.  H.  Klaproth,  in  Ijiis  ob/nvations  on  the  foffiis  of  Corn- 
wall^ 
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The  ufec  of  copper  are  very  numerous,  al-. 
though  not  thorouc^hly  known  to  every  one. 
Its  great  dudility,  lightntfs,  ftrength,  and 
durability,  render  it  of  a  very  extcnlive  ufe- 
fulnefs.  Blocks,  or  bars  of  copper,  are  re-* 
duced  into  flat  fheets  of  any  thickntfs,  by  be- 
ing.fnft  heated  by  the  reverberation  of  the 
flame,  in  a  low-vaulted  furnace,  properly  con- 
ftruded  for  the  purpofe ;  and  then  immedi* 
ately  applied  between  large  rollers  of  fteel,  or 
rather  of  cafe-hardened  iron,  turned  by  9 
water-wheel  or  by  the  ftrength  of  horfes;  fo 
that  the  hot  metal  is  there  quickly  fqueezed; 
and  the  operation  is  repeated,  bringing  the 
rollers  every  time  nearer  to  one  another,  till 
the  metallic  ilieet  acquire3  the  intended  thick-* 
liefs. 

Thefe  copper  fheets  are  very  advaijtageoufly 
employed  in  (heathing  the  bottoms  of  men 
of  war,  and  other  fea-veflels,  which,  by  this 
means,  are  prevented  from  being  attacked  by 
the  fea-worms,  and  are  kept  clean  from  various 
marine  concretions,  fo  as  to  fail  with  confiderT 
ably  greater  fwiftnefs.  Copper  (heets  are  alfo 
employed  to  cover  the  tops  of  buildings,  in- 
ftead  of  flates  or  earthen  tiles,  as  is  ufed  in 
Sweden  ;  and  fome  Architefts  have  begun  to 
introduce  the  ufe  of  copper  covering  into  Great 
Britain,  which  is  much  lighter,  and  may  be 


wall,  juft  ptibliflied  (in  1787)  afiefts  that  this  account  is 
not  an  exagcrated  one.  Sec  No.  3  and  ^,  of  the  note  to  Seft, 
530.   page  696. 

2  wed 
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ufed  with  great  advantage,  although  it  mult 
be  much  dearer  in  the  prime  coft[^]. 

Sundry  preparations  of  copper  are  employed 
in  paintings  Jiaining^  and  for  colouring  glafs 
and  enamels  \c\. 

But 


\h'\  The  following  table  was  publifhed  by  Bp.  Wacfon^ 
in  his  Eflay  (page  326.  of  his  4th  vol.)  by  which  appears 
the  refpeftive  weight  of  each  of  the  5  materials  here  men- 
tioned, that  is  required  for  covering  a  furface  of  42  yards 
fquare,  viz. 

Tile  54  1 

Coarfe  flate      36    I 

Lead  ay    \     hundred  weight. 

Fine  flate- 

Copper 

\c\  The  folution  of  copper  in  aquafortis  ftains  marble,  and 
other  flones,  of  a  green  colour:  when  precipitated  with 
thalky  or  whitings  it  yields  the  grggn  and  the  blue  verditer 
of  the  painters. 

According  to  Lewis,  a  folution  of  the  fame  metal,  in  vo- 
latile fpirits,  ftains  ivory  and  bones  :  when  macerated  for 
fome  time  in  the  liquor,  they  become  of  a  fine  blue  colour^ 
which,  however,  tamifhes  by  expofurc  to  the  air,  and  be* 
comes  green  afterwards. 

2.  The  fame  author  prepared  elegant  blue  glqffes^  by 
melting  common  glafs,  or  powdered  flint  and  fixed  alkalia6 
fait,  with  blue  vitriol,  and  with  an  amalgam  of  copper :  find 
green  ones  were  made  with  green  verditer,  and  with  blue  verdi-* 
ter,  as  well  as  with  the  precipitate  of  copper,  made  by  fixed 
alkalies,  and  with  a  precipitate  by  zinc  ;  and  a  redd'tjh  glafs 
was  produced  by  the  calx  and  fcoria  of  copper  made  by  fiicJ 
alone.  Even  in  this  vitreous  flate,  it  feems  as  if  a  continu-* 
ance  of  fire  had  the  fame  eflfedt  in  regard  to  colour,  a^  air 
has  upon  copper  in  other  forms  t  as  fome  of  the  moft  beauti- 
ful blue  gloffis^  by  continued  fuflon,  have  changed  to  a  green 
colour  ^     Editor. 

3.  Verdegris,  called  ivrugo^  as  vlriJe^  and  virlde  aris^  in. 
Latin,  is  a  preparation  of  cbpper  dilfolved  by  the  vegetable 

acids; 
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But  the  moft  common  ufc  of*  copper  is, 
to  make  all  forts  of  large  JliUs^  boilefs^  pots^ 
funnels^  ai)d  other  various  vejfels^  employed  by 
diftiliets^  dyers^  cherhifts^  and  various  other  ma-* 

acids ;  which  ad  on  this  metal,  diffolving  it  very  flowly, 
but  in  confiderable  quantities.  It  produces  a  fine  green  pig* 
inent  for  painting,  both  in  oil  and  in  water  colours,  inclining 
more  or  lefs  to  the  bluet/h^  according  to  circumftances^ 
This  preparation  is  made  in  large  quantities  in  France, 
particularly  about  Montpelicr,  by  (Iratifying  clean  copper* 
plates  with  the  huiks  of  the  grapes,  that  remain  after  the 
juice  has  been  preffed  out,  to  be  turned  into  wine  by  a 
proper  fermentation.  The  hufks  foon  become  acid,  and 
corrode  the  copper-plates  :  their  whole  furface  is  covered, 
after  a  certain  time,  with  a  very  beautiful  green  cruft, 
which  is  the  verdegris.  This  is  nothing  elfe  but  the  cop* 
per  corroded  by  the  acid  of  tartar,  analogous  to  the  acid  of 
vinegar,  which  abounds  in  the  wines  of  Languedoc,  and  efpe* 
cially  in  the  hulks,  and  fiones  of  graj>es,  which  have  a  verf 
auflere  tafte.     Vtrdegrls  is  a  very  violent  poifon* 

4*  This  ruft  of  copper,  v/jfc.  the  verdegr'n^  is  not  quit* 
faturated,  nor  converted  into  a  neutral  fait,  for  it  is  folublc 
in  water :  nor  does  it  cryftallizc  till  it  is  purified  by  a  new  fo- 
lution  in  didllled  vinegar ;  wlfich  is  then  called,  though  im<« 
properly,  d'lJiilUd  verdcgris^  c^x  flowers  of  copper.     The  cake« 
of  Verc?egiis  for  this  operation  muft  be  chofen,  neither  moifl; 
nor  unduous,  but  dry,  compad,  and  of  an  uniform  texture, 
of  a  lively  green  colour  throughout,  and  as  free  as  poilible, 
from  white  or  black  fpecks,  and  feeds,  or  ftalks,  of  the  grape. 
The  Dutch,  who  prepare  thefe  cryftals  in  a  large  quantity, 
after  duly  evaporating  the  folution,  fet  it  to  ihoot,  not,  as  is 
cuftomary  in  a  cold,  but  in  a  warm  place,  as  pradtifed  iot 
making  fugar  candy.     If  thefe  cryftals  be  diftilled,  the  moft 
ftrong  acetous  acid  is  produced,  called  Radical  vinegar.     But 
if  re^ified  fpirits  of  wine,  or  fome  volatile  alkalies,  be  added 
to  that  accetous  folution  of  verdegrisy    fmall  blue  cryftal* 
will  be  immediately  formed,  called  antipileptic  cryftah  ef  cepA 
fcr^  as  Ncwmann  afferti*     The  Editor  chiefly  from  S%^mzii 
and  I^ewi^. 

nufadurers^ 
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fiufaiJlurcrs^  Whb  make  ufe  ofJarge  cjuantitics 
of  hot  liquors  in  theif  various  operations. 

Unhappily,  the  good  qualities  of  copper,  and 
chiefly  its  duftility  and  great  durability,  in- 
duced our  anceftors  to  employ  it  likewife,  with- 
out due  confideration,  in  all  kinds  of  kitchen 
veffels,  as  boilers^  pot  ridge-pots^  kettles^fauce-pans^ 
&c.  as  they  were  not  aware  of  the  poifonous  qua- 
lities of  this  metal,  whenever  its  folution  [^], 

even 


[d\  Copper  diflblVes  not  only  in  every  acid^  but  in  alkaliet 
ttlfo,  both  fixed  and  volatiky  in  neutral  faline-liquors,  and  vx 
eils :    when  diffolved,  it  exhibits  fine  blue,  green,  or  bu'tjh 
colours,  by  which  this  metal  is  readily  diftinguiflicd,  however 
mixed  or  difguifed  with  other  fubflances.     Even  pure  water, 
fuffered  10  ftand  long  in  copper  veflcls,    extrads  fo  rtnuch 
as  to  gain  a  coppery  unwkoleibme  tafte :  and  it  is  remarkable, 
that  fluid  liquors  become  more  impregnated  with  this  tafte  on 
Handing  in  the  cold,  than  if  boiled  in  the  veflel  for  an  equal 
time.     The  confedlioners  prepare  acid  fyrups,   even   thofe 
of  orange  and  lemon-juice,  by  boiling  them  in  clean  copper 
Veffels,  without  the  preparation's  receiving  the  ill  tafte  of  the 
metal  1  whereas  either  the  juices  by  themfclvcs',  or  the  fyrups 
made  from  them,  and,  what  is  dill  worfe,  the  fricalfees  and* 
other  culinary  ragouts,  if  kept  cold  in  clean  copper  veflels, 
foon  become  impregnated  with  a  metallic  tafte,  and  acquire 
the  poifonous  qualities  of  the  copper. 

2,  Many  have  deceived  the  public,  by  affirming,  that  copper 
veffels,  if  well  tinned  in  the  infide,  cannot  communicate  any 
poifonous  quality  to  the  aliments  cooked  therein.    But,   as 
Gellert  obferves  (pag.  262.  of  his  M:tallurgic  Chymiflry),  it 
is  by  no  means  fufficient ;  becaufe  there  will  either  fome  fmall 
imperceptible  parts  remain  uncovered  with  the  tinning  pew- 
ter, or  fuch  minute  parts  will  be  rubbed  off  in  time  by  the  ufc 
and   cleaning   of  the  veffel,    which   being  then   cxpofed   to 
the  effeft  of  the  ading  liquors,  will  produce  the  fame  danger, 
fey  generating  the  poifonous  vwdcgris,    and  diffolving  the 
furface  of  the  copper. 

3.  Eyea^ 
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even  in  the  flighteft  quantity,  i^  once  t^ea 
internally  with  any  fort  of  food,  or  otherwifq. 
Examples  are  too  frequent  of  the  fatal  con- 
fequences,  from  eatables  that  had  received  a  taint 
from^^j&^^rveflels,  and  even  fro my?/i;^r  ones  that 
were  largely  alloyed  with  copper;  whether  on 
account  of  the  acid  nature  of  the  food  itfelf, 
which  diffolves  and  corrodes  the  furface  of  the 
metal  it  touches;  or  from  the  vefl'el  having 
contradted  the  copperifh-green  ruft,  called  verdi-^ 
gris,  by  laying  expofed  to-the  air ;  a  poifon,  which 
is  fo  readily  formed  as  to  baffle  the  common  at- 
tention of  the  fcullions  and  cooks.  I  faw  at  Paris 
the  melancholy  fpedacle  of  a  middle  aged  man, 
of  a  llout  bodily  complexion,  but  who  laboured 

■■I  I  I    ■  ■!  ■     ■  ..      .      ■     I     ■! ■■ ■■         HI      I       >■  I       I    I        HI 

3.  Even  if  the  danger  from  the  copper  could  fafely  be 
prevented,  it  is  well  Jcnown,  that  inftead  of  employing  piire 
tin,  which  is  not  reckoned  an  unwholcfome  metal,  the  mix* 
ture  generally  iifcd  for  tinning  copper,  or  brafs  veffels, 
confifts  of  3  parts  of  lead  and  5  of  pewter,  or  at  beft  of  10 
of  lead  with  16  of  tin :  and  it  has  been  already  mentioned 

-  (Sea.  304,  Note  [b],  N^  4.  and  N''  14  of  the  Note[fl]  to  p. 
670),  that  a  folution  of  lead  taken  iaternally  with  our  food, 
or  in  any  other  way,  is  likewifc  highly  pernicious  to  the  life  of 
animals. 

4.  Inftead  of  that  mixture  of  tin  with  lead,  zinc  alone  may  ' 
be  adrantageouily  employed  to  cover  the  infide  of  copper 
or  brafs- veflels,  as  hath  been  propofed  and  executed  at 
Mcuen  in  France;  and  perhaps  in  other  manufadtures  of 
this  kind  (as  Watfon  relates,  p.  177  of  the  4th  vol.  of  his 
Effays.)  In  this  cafe  the  lafl  objedion,  from  the  unwhole- 
fomenefs  of  the  lead,  would  be  obviated  ;  but  at  any  rate 
there  remaius  flill  the  danger  arifing  from  the  wenrtng  off 
the  zinc  in  fome  parts  of.  the  ititernal  furface  of  the  veffels  : 
and  conftqiiently  no  copper,  nor  brafs-veffels  of  any  fort, 
fliould  ever  be  employed  for  culinary  purpofes.     Ihe  Editor. 

under 
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under  a  paralytica!  diforder,  and  was  deprived  " 
of  the  uie  both  of  his  limbs  and  of  his  intel- 
ledual  powers,  during  the  laft  four,  or  more  - 
years  of  his  lingering  life:  his  diforder  was  pro- 
duced by  eating  a  fricaflee,  that  remained  the  \ 
preceding,  night  in  the  ftewing  copper- pan  in 
which  it  had  been  dreffed.     Application  had 
been  made  to  the  bell:  phyficians,   but  they 
were  unable  to  give  hinr  the  leaft  relief  from 
fo  melancholy  a  fituation  [^]. 

Although; 

[^]  1.  Hardly  a  year  pafles  without  hearing  of  whole 
families,  aud  numerous  guefts,  that  have  been  deflroyed 
by  this  kind  of  poifon  of  copper,  or  its  green -ruft,  which 
happened  to  be  diflblveU  in  the  fonps  and  flews  of  their 
meals ;  and,  if  death  do  not  enfue,  as  in  the  cafe  men- 
tioned in  the  text,  it  is  certain  at  leaf!:,  that  great  part  of  the 
chronical  difeafes,  pallies,  gripings  in  the  bowels,  and  other 
habitual  complaints,  which  are  fiTppofed  to  proceed  from  other 
caufcs,  do  originate  from  the  pernicious  old  and  vulgar 
cuftom  of  employing  this  poifonous  metal  in  our  kitchens,  oa 
account  of  the  oeconomy  fuppofed  to  ari-fe  from  its  durability 
and  neat  appearance.  To  my  own  knowledge,  the  late  Mar- 
quis de-Coiirtanvaux,  and  a  few  others  were  taught  at  lad 
from  their  own  danger  not  to  allow  the  leaft  vefTel  of  copper  or 
brafs,  in  thdr  kitchens,  inftead  of  which  they  fubilituteid  thofc 
of  platedy  forged^  and  caji-iron^  properly  tinned  in  the  infide# 

2.  In  confequence  of  Ibme  rcprefcntations  from  the  Colltgt 
of  healthy  the  ufe  of  copper  veffels,  in  the  fleets  and  armies  of 
^vjeden^  was  abolifiied  in  the  year  1754;  and  tinned  iron 
(though  it  would  be  ftill  better,  if  tinned  with  zinc)  Wa» 
ordered  to  be  fubftituted  in  their  ftead,  as  appears  by  the 
Menpoires  of  the  Pruffian  Academy,  quoted  by  Dr.  Watfon, 
page  150  of  the  4th  vol '  of  his  Effays.  It  is  indeed  a  general 
opinion,  of  the  beft  phyficiahs  of  the  age,  that  many  of 
the  violent  and  obftinate  difeafes  of  the  European  armies,  and 
of  the  crews  of  men  of  war,  and  other  large  (hips,  intirely 
proceed'  from  the  ufe  of  greafy  and  dirty  copper^  or  bn;Ji 
veJJ'di^  employed  in  the  cooking  of  their  meflcs. 

Z  z  Neumann 
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Although  copper,   when  pure[/]^   is   ex- 
tremely valuable  on  actount  of  its  duftility^ 

lightnefs. 
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3.  Neumann  knew  a  perfon,  who  having  accidentally  fwal- 
IcKved  a  brafs-fleeve  button,  was  feized  with  the  moft  violent 
{ynrptoniSy  and  died  in  mifery ;  no  medicines  giving  any  effedhial 
relief;  and  he  alfo  knew  various  inflances  of  vehement  vomitings 
sind  convulfions,  which  proceeded  from  the  unguentum  agyfp" 
tiacum^  whofe  bafis  is  verdigris^  applied  to  ulcers  in  thci 
mouth.  See  thefirfi  voU  of  hu  iOdris  in  8voj  pag.  98.  The 
Editor. 

r/3  I  •  It  is  well  knowh  that  the  impurity  df  Copper 
proceeds  from  the  mixture  of  heterogeneous  fubflances  that 
are  alloyed  with  it,  on  account  of  being  naturally  contained 
in  the  copper*ores«  Iron  and  arfenic  are  the  chief  of  thefe 
natural  mixtures.  The  copper  ores  of  variegated  colours^ 
the  u/z^/V^-copper  ores,  and  generally  thofe  mineralized  by 
lulphur,  contain  a  greater  proportion  of  iron :  whild  the  Iflue 
and  green  copper  ores,  commonly  produce  2  purer  metal, 
being  free,  for  the  moft  part,  of  any  confiderable  ferrugine- 
ous  mixture* 

2.  The  great  aim,  therefore^  of  the  metallurgift  muft  be 
direfled  to  feparate  thefe  mixtures  from  the  copper,  beginniiig 
by  the  proper  examination  of  the  ore,  and  by  afcertaining  the 
proportion  of  fulphur  that  may  be  required  to  fcorify  the 
quantity  of  iron  there  contained*  The  ore  fhould  alvyays  be 
roafted  by  a  flow  fire,  in  a  clpfe  furnace,  which  contributed 
the  beft  towards  fcorifying  the  ferrugineous  and  heterogeneous 
mixtures ;  and  the  fame  operation  muft  be  repeated  after  the 
fecond  and  third  fuflon  of  the  metal,  till  its  grain  becomes 
of  an  homogeneous  fine  texture.  The  mixture  of  fulphureon^ 
pyrites  in  the  fufion  of  the  metal  contributes  towards  obtain- 
ing this  objed ;  if  their  quality  be  chofen,  according  to  the 
quantity  of  fulphur  wanting. 

3.  But  in  the  fecond,  third,  and  foliowinfg  operations, 
4>nly  pure  fulphur  (hould  be  added,  to  fcorify  the  remrainder 
of  the  iron,  that  is  fUU  intermixed  with  the  copper.  This 
Ihould  be  done  when  the  metal  is  already  well  fufed;  covering 
It  immediately  with  a  proper  quantity  of  charcoal,  and  fe^ 
parating  the  fcoria  or  drofs  formed  oa  thte  furface  of  the 
fttfed  metai* 

The 
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lightnefsi  and  ftrength ;  it  is,  however,  lels 
Ufeful,  on  many  bccafions,  from  the  difficulty 
of  forming  lalrge  mafles  of  work;  as  it  is  not 
an  eafy  matter  to  caft  copper  folidj  fb  as  to  *tc* 
tain  ill  its  properties  entire.  For  if  the  heat  be 
hot  fufficiently  greatj  the  metaj  proves  defi^ 
cient  in  toughnel?  when  coldj  and  if  thie  heat 
be  raifed  too  high,  or  continued  for  a  lengtli 
of  time,  the  copper  blifters  on  the  furfacei 
when  caft  in  the  moulds :  fo  that  the  Ifmits  of 
its  fufion  are  very  contrafted*  And  frbni  iheft 
circumftances,  pure  copper  is  rendered  lefs  ap- 
plicable to  feveiral  purpofes. 

We  find,  however,  that  the  addition  of  a 
certain  proportion  of  zinc  removes  almoft  aH 
thefe  iritonveniencies,  and  furniflies  a  mixed 
metal  more  fulible  than 'copper,  very  dudile 
and  tenacious  when  cold,  which  does  not  fb 
readily  fcorify  in  a  moderate  heat,  and  which 
is  lefs  apt  to  ruft  from  the  adtion  of  air  and 
moifturci 

Copper  is  the  bafis  of  fundry  compound 
metals  for  a  great  number  of  mechanical  and 
Ceconomical   ufes   of  life^   fuch  as   ^^^[|^]> 

princes-' 

i         ■  ■         ■      ■  -      ■         .       -  ..  T  II -  ■■  -  . 

4.  The  copper  extracted  from  thofc  mines  near  New&l, 
in  Upper  Hungary,  is  faid  to  be  iifually  melted  14  times, 
befoi^e  it  is  fit  for  ufe»  Thefe  'afe  the  greateft  copper* 
mines  in  all  Hurfgary*  There  are,  however,  other  mines, 
ivhofe  copper  requires  far  lefs  fufions  to  be  well  purified. 

5,  The  above  was  the  procefs  of  Mr.  Delius,  direc« 
tor  bf  the  mines  of  Bahnat  near  Temefwarc,  in  Hungary, 
propofed  by  him  to  the  Imperial  Board  of  the  AuSrimn 
JMines,    See  Journal de  Fhyftquefor  July  1780. 

[^]  I.  Brafs  is  frequently  made  by  cementing  plates  of 
copper  with  calamine^  where  the  copper  imbibes  one-fourth 

a  z  2  '  or 
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frhtces^mefalj    tombac  <,     bell-metal^    wbite-top^ 

.  If  the  mixture  is  made  of  four  to  'fix  parts 
of  copper,,  with  one  part  of  zinc,  it  is  called 
Princess- met aL  If  more  of  the  copper  is  taken, 
the  mixture  will  be  of  a  deeper  yellow^,  and 
then  goes, bjj  the  naniie  of  Tombac j  or  Tompac^ 
as  Gellert.  calls  it  (p.  359.  of  h\s  Meidllurgic 
Cbemijlry^  edit,  cf  1776.);  fo  that  even  copper 
by  itfelf  has  got  thsit  name,  fays  he,  when 
its  furface  is  only  ftained,  by  the  fumes  of 
zinc,  with  a  gold-yellow  colour,  which  is 
done,  by  mixing  flowers  of  zinc  with  char- 
coal-duft,  throwing  this  mixture  into  a 
heated  muffel,  and  immediately  holding  a 
piece  of  red-hot  copper  in  the  fumes  rifing 
from  the  zinc. 

BelUmetal  is  compofed  of  copper  and  tin. 
When  this  laft  amounts  to  one-third  of  the 
mafs,  it  becomes  of  a  very  beautiful  yellowifli- 
white. 

It 

or  one  fifth  its  weight  of  the  zinc  which  rlfes  from  the 
calamine.  The  procels  confifls  in  mixing  three  parts  of  cala- 
mine and  two  of  copper  with  charcoal  duft  in  a  crucible, 
which  is  expofed  to  a  red  heat  for  fome  hours,  and  then 

•  brought  to  fuiion.     The  vaponrs  of  the  .calamine  penetrate 

•  the. heated  plates  of  copper,  .j:\d  add  thereby  to  its  fufibility. 
It  is  of  great  confequence,  Irr  the  fuccefs  of  this  procefs,  to 
have  the  copper  cut  into  fmall  pieces,  and  intimately  blended 
with  the  calamine, 

2.  In  moil  foreign  founderies  the  copper  is  broken  fmall 
by  mechanical  means,  with  a  great  deal  of  labour ;  but  at 
Brillol  the  workmen  employ  an  eafier  method.  A  pit  is  dug 
in  the  ground  of  the  mriuufa^ture,  a^)out  ^fcet  deep,  the  tides 
of  which  are  lined  with  wood.     The  bottofn  is  made  of  cop- 

^  per 
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.  It  is  remarkable  that  ziuc,  which  is  fcarcely 
maleable,  on  being  united  with  copper,  pro* 
duces  malleable  brafs;  whllft  bell-metal  is  com- 
pol^d  of  malleable- tin-,  and  is  fo  brittle^  that  it 
may  be  reduced  to  powder. 

The  fpecific  gravity  of  bell-metal  is  like- 
wife  fingular;  for  if  the  tin*  is  about  one- 
third  of  the  mafs,  it  is  heavier  than  the  brafs 
itfelf;  whilft,  in  ether  dofes^  it  is  only  as 
heavy  as  the  copper.  Bell-metal  is  extremely 
hard  and  fonorous',  and  is  lels  fubjefl:  to  altera- 
tions by  expofure  to  .the  air,  than  any  othet 
cheap. metal.  On  this  account  it  is  advanta- 
geoufly  employed  in  the  fabrication  of  varipas 
^l}tjenfils  and  articles,  as  canons^  bells^  fiatues^ 
&c.  in  the  compofition  of  which,  however, 
other  metals  are  niixtu  in  various  proportion?, 
according  to  the  fancy  and  experience  of  the 
artift, 

!■  ■  *  <  ..■■■■  I,  ■  -  II  III  IM^— — i  ^  „ 

per  or  brafs:  and  is  moveable  hy  means  of  a  chain.  The  lop 
is  made  alfo  of  brafs  with  a  fpace  near  the  centre^  perforated 
with  fmall  holes,  which  are  luted  with  clay :  through  them 
the  rhehed  copper  is'  poured,  which  runs  in  a  number  of 
flreams  into  the  water,  and  thi6  is  perpetually  renewed  by  a 
fiefli  iiream,  that  pafl'es  through  the  pit.  As  the  copper 
falls  down  it  forms  itfelf  into  grains,  whi^h  collect  at  the 
bottom.  But  great  precaution  is  required  to  hinder  the  dan* 
gerous  explolions,  which  melted  copper  produces,  when 
thrown  into  coUl  water,  which  end  is  obtained  by  poar* 
ing  frnall  quantities  of  the  metal  at  once.  The  granu- 
lated copper  is  compleatly  mixed  with  the  powdered  'cala* 
mine,  and  fuicd  afterwards.  The  procefs  lafts  8  or  Jo 
hours,  and  even  fome  days,  according  to  the  quality  of  tha 
calamine. 

3.  It  is  a  wonderful  thing,  fays  Cramer,  that  zinc  xtf  c 
t)^ing  (imply  melted  with  copp«r,   robs  it  of  all  its  xi 

2J  2  3  lei 
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JFhiie^copper  is  prepared  with  arfenic.  Neu-? 
itiann  prefcribes,  tQ  mix  equal  p^rts  of  arfehiQ 
^n4  nitre,  pulverized  and  mixed  together,  which 
being  injected  into  a  red-hot  crucible,  kre  tci 
be^kept  in  a  moderate  fire,  till  they  fubfide  and 
flow  like  fufed  wax.  One  part  of  this  mixture 
IS  to  be  inje(3;ed  into  four  parts  of  melted  pop^ 
*per  J.  and  the  metal,  as  fqon  as  it  appears  itho-^ 
roughly  united  together,  is  to  be  immediately 
poured  out..  The  copper  is  thus  whitened ; 
]^n.d  if  melted  with  a  qonfiderat)le  part  of  lilver, 
IS  fo  much  improved,  that  vafes,  caiidlefticks,' 
ar^d  various  other  pieces  being  made  with  it, 
Jiardjy  qaq  be  diAinguifhed  from  true  filver, 
^he  whtte^CGpper  that  is  irii ported  from  China 
find  Japan,  feems  to  be  nothing  elfe  than  a 
mixture  of  copper  and  arjenig^  fince  GeofFroy 
afferts  that,  by  repeated  fuuons,  arfenical  fumes 
>vere  exhaled  from  it ;  and  at  lafl  the  re4 
popper  was  all  tl^at  remained,  having  loft  with| 


Its 
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leabjlity;  but  jf  it,  be  applied  in  fomi  of  vapour,  from  the 
..  calaniiqe,.  the  iublimatcs,  or  thp  flowers,  it  aoes  not  cau^e 
t|ie  itietal  tQ  becpme  brittle, 

4.    The  ni^tho^ .  mentioned  by  Cramer   to   make   brafs 

..  rofn  copper,    by'tjie  volatile  emanations  of  zinc,    feems 

.,to  be  pceferabl^  to  to  any  other  pfocefs,  as  thp  ipetal  is 

.  .tberi  prcfervpd- Iroo)  the  hete^Qgepous  'part9  contained  in  thV 

.  zioc  itfelf,  Of  i(>  its  ore.     It  cbnfifls  in  mixing  the  cala- 

.^iQine  and  charqoal  with  moiiiened  clay,    and   raming   the 

,  ini2{.turc  to  the.  bottocif^  of  the  melting  pot,  on  which  the 

.  popper,    mixed   alfo  with  charcoal,    is  to  be  placed  above 

the  rammed  matter.    When  the  proper  degree  of  heat  is 

i^pplied;  thp  metallic  vapour  of'ihe  zinc,  contained  in  the 

<^alamine^   will   t^anfpire  through  tl^e  claY«   and  ^ttac^  it- 
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its  whitenefs  one-feventh  part  of  its  former 
weight,  as  Levvis  relates. 

But  the  attention  of  the  philofopher  is  more 
particularly  jiiredted  to  that  kind  of  white-- 
copper  with  which  fpeculums  of  reflefting 
feiefcopes  are  made  [A],     ^he  Editor. 

SECT. 

(elf  to  the  copper,  leaving  the  iron  and  the  lead,  which 
were  in  the  calamine,  retained  in  the  clay,  without  mix* 
jng  with  the  upper  metal.  Dr.  Watfon  fays,  that  a  very 
'good  metallurgiil,  of  Briftol,  named  John  Champion,  has 
lately  obtained  a  patent  for  making  brafs,  by  combining 
zinc  in  the  vapourous  form,  with  heated  copper  plates ;  an4 
|hat  the  brafs  frofn  this  manufa^ure  is  reported  to  be  of 
the  finefl  kind;  bqt  he  knows  not  whether  the  method 
fhere  employed  is  the  fame  here  mentioned  from  Cramer. 

5*  Brafs  is  fometimes  made  in  another  way,  by  mixing  the 
two  metals  dire^^ly :  but  the  heat  requiiite  to  melt  the  cop- 
per, makes  the  zinc  burn  and  flame  out,  by  which  the  cop* 
per  is  defrauded  of  the  due  proportion  of  zinc.  If  the  copper 
be  melted  feparately,  and  the  melted  zinc  poured  into  it, 
a  confiderable  and  •  dangerous  explofion  enfues  ;  but  if 
the  zinc  is  only  heated  and  plunged  into  the  copper,  it 
is  quickly  imbibed,  and  retained.  The  union,  however,  of 
thefe  two  metals  fuccecds  better,  if  the  flux,  compofed  of 
inflammable  fubilances,  be  firft  fufed  in  the  crucible,  and  the 
copper  and  zinc  be  poured  into  it :  as  foon  as  they  appear 
thoroughly  melted,  they  are  to  be  well  ftirred,  and  expedi- 
tioufly  poured  out ;  or  elfe  the  zinc  will  be  inflamed,  and 
leave  the  red  copper  behind. 

6.  Neumann  fays,  that  64  pounds  of  copper  imbibe  a6 
pounds  from  the  calamine,  and  yield  90  pounds  of  brafs. 
In  general,  all  the  yellow  compounds  are  nothing  elfe  but 
the  fame  two  fubflances  in  difierent  dofes.  When  the 
zinc  enters  in  a  greater  quantity  into  the  brafs,  the  colour 
of  the  compounds  becomes  more  and  more  pale.  The 
quantity  of  zinc  in  good  brafs  may  be  about  one  third  of  the 
weight.     The  Editor  chiefly  from  Cramer. 

[Aj  I.  The  heft  proportions  to  make  this  kind  of  white* 
copper  f  are  12  parts  of  fine  red  copper^  one  part  of  brafs;  om 

Z  z  4  part 
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part  alfo  of  Jtlver;  15  parts  of  tin  (of  the  beft  fort  called 
Grain' tin)  ;  and  about  3  ^a:r/i  of  white-arfenic.  The 
procefs  given  by  the  late  J.  Edwards,  who  was  rewarded 
by  the  Board  of  Lengitude^  for  difclofing  it  -to  the  public, 
was  publifiicd  in  the  Nautical  Almanack  for  1787  ;  and  is  aa; 
follows  :  Melt  the  copper  in  a  large  crucible,  employinij 
fome  black  flux^  compofed  of  2  parts  of  .?/?r//vr,  and  one  of 
nitr^\  when  melted,  add  to  it  the  brafs  and  the  fther.  Let 
the  pure  tin  be  melted  in  another  crucible,  alfo  with  fome 
black  Jiux.  Take  them  both  froii^  the  fire,  and  pour  the 
melted  tin  into  the  fufed  mafs  in  the  large  crucible.  Stir 
the  whole  well  with  a  dry  fpatula  of  hirchy  and  pour  off  the 
fufed  metal  immediately  into  a  large  quantity  of  cold  water. 
The  fudden  chill  of  the  water  will  caufe  the  fluid  metal  to  di- 
vide into  an  infinite  number  of  fmall  particles,  which  will 
cool  intlantly. 

2.  If  the  copper  be  compleately  fati^rated,  the  fra£lure  of 
one  piece  of  this  mixed  metal  will'  appear  bright^  and  of  a 
giajjy  looky  refembling  the  face  of  'pi:re  qiiickjilver.  But  if  it 
\s  oi  2,  broivn'f  eddi/b  colour^  it  wants  a  little  more //«*  To 
afcertain  the  required  proportion,  melt  a  fmair quantity, 
known  by  weight,  of  the  mixed  metal,  witli  a  known  very 
fipall  part  of  tin  ;  and,  if  necefTary,  repeat  the  trial  with  dif- 
ferent dofes,  till  the  fracture  of  the  new  mixture  looks  as 
already  defcribed.  .  Now  having  afcertained  the  necefTary  ad- 
dition of  tin  that  is  required,  proceed  to  the  laft  melting  of 
the  whole  metal,  together  with  the  additional  proportional 
dofe  of  tin  ;  fufe  the  whole,  obferving  the  fame  en utions  as 
before;  and  you  will  find  that  the  mixture  will  mcit  with  a 
much  lefs  heat  than  that  for  the  fir  ft  fulion.  Have  ready 
as  many  ounces  of  uIiilC  arlenic  in  coarle  powder  as  there 
arc  pounds  in  the  weight  of  the  metal  j  wrap  up  the  afenic 
in  a  fmall  paper,  and  put  it,  wi:h  a  pair  of  tongs,  into  the 
crucible;  give  it  a  good  fiir  wi:h  the  fpatula,  retaining  the 
breath  to  avoid  the  aifenical  i'.unes  or  vapours  (which  how- 
ever are  not  found  to  be  hurthil  to  the  lungs)  till  they  dif- 
appear ;  take  the  crucible  oft"  the  fire,  clear  away  the  drofs 
from  the  top  of  the  metal,  pour  in  about  one  ounce  of  pow- 
dered ?c//.;  with  r.s  much  riitre^  in  order  to  give  the  metal  a 
clean  farface  and  pour  out  the  metal  into  'the  moulded 
0aiks. 

3.  The  fpeculum  fliould  be  moulded  with  the  concave  fur- 
face   downvvards,    and   many  fmall   holes   Ihould   be   made 

through 
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Iron.     Ferrum^  Mars^  Lat.     Jern^  Swed. 
Eifen^  Germ.     Fer.  French. 

General  Properties  of  Iron.     \a\. 

This  'metal  is 
a.  Of  a  blackifh  blue  fhinlng  colour^ 


It 


through  the  fand  upwards,  to  difcharge  the  air.  The  mould- 
ing fand  from  Highgate  near  London,  ufed  by  the  founders, 
is  as  good  as  any,  for  cafling  thefe  metallic  mirrors. 

N,  B,  The  caft  metal  fliould  be  taken  out  from  the  fand  of 
the  flalks,  whilft  it  is  hot ;  or  elfe  it  may  happen  to  crack,  if 
let  to  cool  within.     The  Editor, 

[a]  I.  Iron  is  the  mod  difFufed  and  the  more  abundant 
of  all  metallic  fubftances  ;  fince  it  is  not  only  found  either 
intermixed  with,  or  united  to,  all  the  foj/ii  bodies  of  the 
iearth ;  but  alfo,  in  combination  with  the  produ<5tions  of  the 
two  other  kingdoms  of  nature',  the  vegetable  and  the  animal 
hodieSy  whole  juices  and  blood  are  coloured  by  it ;  and 
there  is  even  a  probability  that  thefe  organic  fubftances 
have  the  power  of  producing  this  metal  by  themfelves ;  for  it 
is  known  that  it  may  be  extra6led  even  from  the  aihes  of 
thofe  plants  that  had  been  raifed  in  pure  water.  Iroa 
is  contained  in  almoft  all  the  coloured  ftones,  even  ia  the 
hardeft  and  moil:  brilliant  gems,  in  the  bitumens,  mouldsy 
and  waters,  and  in  the  greateft  number  of  metallic  ores, 

2.  This  metal  in  its  reguline  ftate  is  of  a  more  or  lefs  dark* 
blue  colour  in  various  fpecimens.  It  may  receive  fuch  a  polifh 
as   to  appear  w;^/V^ ;    and,   after  being  hardened,  it  may  be 

Eolifhed  fo  highly  as   to   fliine  with  an  amazing  brilliancy, 
[owever,    it    foon   tarniflies,    if  expofed   to    the    adtion    of 
the  atmofphere,  and    to    moift  air  in  particular;    taking  a 

dulky 


b^  It  becomes  dudile  by  repeated  heating  bcT 

tween  coals,  and  hammering. 
f^  It  is  attrafted  by  the  loadstone,  whiph  is  aa 

iron  ore ;  and  the  metal  itfelf  may  alfo  be 

rendered  magnetical, 
J^  Its  fpecific  gravity  tp  w^ter  15  as  7,645,  ox 

8000  :  1000. 

I? 


dulf^j  blackifh  hue,  and  contrading  a  yellowifh  and  reddifli 
roft  on  rts  fqrface.     Nevcithelefs,  it  has  bjeen  obferved  that 

'hard  iron,  or  fted,  well  poliftied,  has  fometimes  efpaped  being 
attacked  by  rail,  under  running  water. 

3.  Iron  has  a  particular  and  very  i'enfible  fmell,  when  {lroDgI}r 

rubbed,  or  heated*   It  produces  a  flyptic  tafte,  which  it  com- 

iDunicatcs  to  the  water  in  which  it  is  <^tinguilhed  after  ignitioq. 

4*  Its  tenacity,  dudility,  and  malleability,  are  very  great. 

It  exceeds  every  other  metal  in  elaflicity  and  h^rdnefs,  when 

,  pfoperiy  tempered.  An  iron  wire  of  one-i/nih  of  ah  incl\ 
thick^  is  able  to  fupport  450  pounds  weight,  without  breaks- 
ing,  as  Wallerius  aflerts. 

$.  Iron  extends  difficultly  under  the  jammer,  but  it  ma}r 

.  ht  extended  to  a  great  degree,    and  drawn  into  wire   a^ 

;  flender  as  the  finefl  hairs.  It  is  niore  eafiiy  malleable  when 
ignited  than  when  cold ;  whereas  other  metals,  though  dudile 

.  when  cold,  become  quite  brittle  by  heat. 

6«  It  grows  red-hot  fooner  than  other  n^ietals :  neverthelefs^ 
it  melts  the  more  difficultly  of  all,  platina  and  manganefe  ex* 
«eepted.  Expofed  to  a  white  heat,  lefs  than  fufficient  for  its 
fuiion,  it  contra6ts  a  femivitreous  coat,  which  burils  at  times, 
and  flies  off  in  fparkles*  It  does  not  tinge  the  flame  of  burn- 
ing matters  into  bluifh  or  greeniih  colours,  like  other  imperfedt 

r  metals,  but  brightens  and  whitens  it;  hence  the  filings  of 
irdn  are  ufed  in  compofitions  of  fire-works,  to  produce  what 

A%  cMed  whitn'-Jire, 

7.  When  ftrongly  heated,  it  appears  covered  on  its  furfacc, 
with  a  foft  vitreous  matter  like  varnilh ;  in  this  flate  pieces  of 

.  -iron  may  be  made  to  cohere  to  one  another,  by  being  hammered 
together ;  this  is  called  the  welding  of  iron ;  the  joint  unites 
fo  well  as  iiot  to   be  difcovered   afterwards,    if  properly 

made. 
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e.  It  palcincs  eifily  to  a  black  fcaly  calx^ 
which,  when  pounded,  is  of  a  deep  re4 
'colour. 

f.  When  this  calx  rs  naelted  in  great  quantity 
with  glafs  compofitions,  it  gives  a  blackilh 
brown  colour  to  the  glafs ;  but  in  a  fmall 
quantity  a  greenjfli  colour,   which  at  lafl: 

vaiiiflieSy 


piade.    This  property  of  v^lf^ng  is  not  found  in  the  other 

ipetals. 

'  8.  IroTii  or  TZXhtr  Jieel^  expands  the  Icaft  pf  all  hard 
xnetals  by  the  a^iop  of  heat;  but  brafs  expands  the  mod; 
and  on  this  account  thefe  two  metals  are  employed  in  the 
conftru£tion  of  compound  pendulums  for  the  beft  fort  of  regu- 
lating clocks,  for  aftronomical  purpofes.  Each  of  thefe  pen- 
duhims  confift  of  5  rpds  of  fteel,  and  4  of  brafs  ;  and',  on 
account  of  their  appearance,  are  called  grid-iron  pendulurm^ 
Thefe  9  rods  are  placed  in  an  alteri^ate  order,  the  middle 
rod  being  of  fteel,  and  fufpcnding  the  lenticular  ball.  They 
are  fo  conne6ted  with  each  other  at  their  ends,  that  while 
|he  expaniion  of  the  fteel  rods  has  a  tendency  to  deprefs 
the  center  of  ofpillation,  the  expanfion  of  brafs -rods  adting 
^ipwards,  tends  to  laife  it ;  and,  being  duly  proportioned, 
iheir  expanfions  balance  and  correal  each  other,  preferving 

.'  ^Iie  pendulum  of  the  fatne  length  in  any  different  temperature 
of  the  atmofphere. 

The  late  ihgehioys  John  Harrifon  was  the  inventor  of  tkit 
•pfcful  contrivance  about  the  year  1725  or  26;  and  it  is  ra* 
ther  llngulaf,  that  the  labonous  MulTchenbroek  attributes 
this  invention  to  G.  Graham,  in  the  article  674  of  his-  Intro* 
duSiion  to  Natural  Philofopby^  only  becaufe  the  firft  pendii* 
{um  he  heard  of  this  kind,  had  been  made  by  this  iaft  ex*  , 
celleritaitift.— Mmif.  Dc  la  Eande,  however,  has  done  juftice 
to  the  real  inveritor,  in  the  article  2462  of  his  Aftronoray, 
where  he  defcribes  this  conftruftion;  and  its  great  advah-  » 
tages  for  the  regularity  oiF  the  going  of  aftronomical  regu* 

*'  lators, 

9.  It  appears,  however,  from  the  experiments  of  Mr/ 
Smcaton  in  the  Philof,  TranfaSi.  for  1750,  that  zinc  fuffers 
ilill  a  greater  et^adfion  fr6m  the  fame  quantity  of  heat,  than 

•  S  any 
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vanifhes,    if  urged  by  a  ftfong  degree  of 

heat.  /' 

g.  It  is  diiiblved  b)^  airfalts,  by  water,  and 
likewife  by  their  vapours.  The  calx  of 
iron  is  diirolved  by  the  fpirit  of  fea-falr, 
and  by  aqua  regia. 

The 


any  other  metal.  Confequcntly  fewer  rods  of  fleel  and  zinc 
mav  produce  the  fame  efFed  when  properly  combined.  OnJy 
5  rods  of  fteel,  and  two  of  zinc,  mixed  with  fome  Jtlvty^y 
produce,  in  our  beft  Englifii  regulators,  the'very  fame  effedt 
which  formerly  required  almoll  ciouble  the  number  of  thefc 
pie^allic  rods.  The  following  table  of  the  expanfions  of 
ilifferent  metals,  obferved  by  Mr.  Smcaton,  with  his  new 
pyrometer,  is  extrafted  from  the  XLVIIIth  vol.  of  the  Phil. 
Tranfaa.  p.  612. 

13.  Table  Jhi'ix.nng  what  is  the  expanjion  of  a  foot  of  the 
followtTig  metallic  fub (lances,  by  the  temperature  of  180  degr. 
of  Fahrenheit's  thermometer,  viz,  from  the  freezing  point  to 
that  o/*  boiling  water,  eicprtjpdm  10 ^ooo  parts  of  the  Engltjh 
inch. 

.    White  glafs  barometer  tube  100     Spelter  fplder,  viz. 

MartialRegulusofanurponyi30         brafs  2.  zinc  i.  ^^' 

,  Bliftered  fteel  138     Fine  pewter  274 

Hard  fteel  147     Grain  tin  298 

'  Iron  151      Soft  {older,  viz,  lead  2. 

Bifmuth  167      ^  tin  i.  ^    30i 

Hammered  cop]>er  204     Zinc  8.  tin  i.  a  little    ■ 

•   •5partsofcoppcrwithioftin2i8         hammered,  3^3 

Caft  brafs  225     Lead  344 

i6partsof  brafswithiof  tin  229     Zinc  or  fpclter  3^3 

Brals-wire  232     Ziiic  hammered  an  inch 

Speculum  metal  2^2         per  foot.  ^^3 

II.  Iron,  in  the  a^t  of  fuflon,  inftead  of  continuing  to 
expand,  li'^v^  the  other  metals,  flirinks,  as  Dr.  Lewis  ob- 
fervcs ;  anci  thus  becomes  fo  much  more  denfe,  as  to  throw 
tip  fuch  part,  as  is  uun^elted,  to  the  furface  ;  whilft  pieces 
of  {ol  \  filuer^  coppery  Icad^  and  //«,  put  in  the  rtfpe6^ive 
metals  in  fiilion,  link  quickly  to  the  bottom.  But  in  its  re- 
turn 
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h.  The  calx  of  the  diflblved  metal  proves  yel- 
low, or  yellowilh  brown  ;  and  in  a  certain 
degree  of  heat,  it  turns  red. 

/.  The  fame  calx,  when  precipitated  from  acids, 
by  means  of  the  fixed  alcali,  16  of  a  greemlh 
colour;  but  it  becomes  blue,  when  precipi- 
tated 


turn  to  a  confident  flate,  inftead  of  llirinking,  like  the  other 
metals,  it  expands ;  fenfibly  rifing  in  the  velfel,  and  affuming 
a  convex  furf ace,  whil ft  the  others  fubfide,  and  appear  coa- 
cave.  This  property  of  iron  was  firft  taken  notice  of  bf 
Reaumur,  and  excellently  fits  it  for  receiving  imprelTions  from 
the  moulds  into  which  it  is  caft;  being  forced  into  their 
minuteft  cavities.  Even  when  poured  thick  into  the  mould;  it 
takes,  neverthelefs,  a  perfe6t  impreflion ;  and  it  is  ob- 
fcrved,  that  caft  iron  is  fomewhat  larger  than  the  dKuenfion: 
of  the  mould  ;  vvhilft  caft  figures  of  other  metals  are  generally 
fmaller.  ' 

12.  The  vitriolic  acid  difToIves  iron  readily,  and  form« 
the  green  vitriol  of  Se6t.  207.  This  fait,  in  a(ftual  Iblution,  is 
deprived  of  phlogifton  by  the  conta6l  of  air,  and  the  attrac- 
tion between  the  acid  and  the  metallic  particles  is  diminiflied;. 
a  quantity  of  ochreous  matter,  or  ferrugincpus  calx,  there* 
fbre,  falls  to  the  bottom  in  this  cafe,  and  the  liijuor,  as  well 
as  the  cryflals,  obtained  by  evaporation,  are  paler. 

-13.  This  acid,  the  vitriolic,  requires  to  be  diluted  with 
304  times  its  quantity  of  water,  to  enable  it  effeiflually  to  dif- 
folve  iron  ;  and,  during  the  diflblution,  a  ftrong  aerial  fluid 
*  arifes,  called  ivjiammable  air^  which,  on  being  mixed  with 
atmofpheric  air,  takes  fire  at  the  approach  of  ihe  fianve  of  a 
candle,  A  glafs  phial,  of  about  two  oi'i-'cs  meafure,  wijh. 
one-third  of  inflammable  dir^  and  the  reft  or  ojumon-air^  pro« 
duces  a  very  loud  report,  if  opened  in  the  firne  circumftance- ; 
and  if  it  be  filled  with  two-thirds  oilfjJla?nmah!d  c/i'-^  mixed  with 
one  of  dephlogijlicated  air^  the  report  will  be  as  loud  as  the 
explofion  of  a  piftol  with  gun  powder.  It  is  highly  probtiblc, 
'  and  even  demonftrated,  that  inflammable  air  is  the  ivvicph/o- 
giflon,  whofe  real  exifttnce  fome  modern  philolbphcrs  en- 
deavour to  o\'erthrow.  Seif  note  a  to  pdve  441  :  and  Pricftley's 
id  vol,  on  dij^ercnt  kinds' of  air  j  pag.  98  and  99, 

Dilute 
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tated  by  mearis  of  an  alcali  united  with  phlo-. 
gifton,  in  which  laft  cirtumrtance  the  phlo* 
gifton  unites  with  the  irqn,  Thefe  two  pre- 
cipitate3  lofe  tlwir  colour  in  U^e  fire,  an4 
turn  brown. 

The 


15.  Dilute  nitrous  acid  dilToliires  iron,  but  this  faline  com* 
biaation  is  incapable  bf  Cryftalliziiig*  Strong  fiitrom  acid  cor* 
rodes  and  dephlogifticates  a  confiderable  quantify  of  irdn| 
which  falls  to  the  bpttom. 

Marine  acid  likewife  diffolve^  iron,  and  this  folution  is  alfo 
incryilalli;table. 

16.  The  Pvajfian  acid  precipitates  iron  from  its  folutions, 
in  the  form  of  Pruffian  blue. 

N.  B.  An  account  of  thb  acid  will  be  given  in  the  jlrticle 
{f  Jiffaying  by  the  Humid  way. 

17.  This  metal  is  likewife  fenfibly  aiSted  upon  by  alkalinp 
and  neutral  liquors,  and  corroded  even  by  thofe  which  have 
no  perceptible  faline  impregnation;  the, oils  themfelves,  with 
which  iron  utenfils  are  ufually  rubbed  to  prevent  their 
rudingy  often  promote  this  effe^  in  fome  meafure,  unlefs  the 
oils  had  been  previoufly  boiled  with  litharge,  or  dalces  of 
:lead. 

x8*  Gallsy  and  other  aftringent  vegetables,  precipitate  iron 
from  its  foluiions,  of  a  deep  blue  or  purple  colour^  of  fo  intenfe 
a  ihade  as  to  appear  black. 

It  is  owing  to  this  property  of  iron,  fhat  the  common 
writing  ink  is  made  by  the  prpcefs  defcribed  in  the  Note  N°  9 
to  p.  405;  although  the  dofes  and  circumilances  may  be 
changed  in  different  ways  without  affeiSling  the  fuccefs. 

The  infufion  of  galls,  and  alfo  the  Fruflian  alkali,  are  teiOtf 
of  the  prefence  of  iron,  by  the  colours  they  produce  on  any 
fluid.  Acids,  however,  dilTolve  the  coloured  precipitatea 
by  the  farmer ;  and  from  hence  arifes  that  the  marine  acid  ia 
fuccefsfully  applied  to  take  offink-fpots,  and  iron  ftains  fropi 
white  linens.  Aikalis^  however,  convert  tbefe  iron-precipitatft 
into  a  brown  ochre. 

20.  Iron  has  a  ilrong  affinity  with  fulphur*  If  a  bar  of 
iron  be  ilrongiy  ignited^  and  a.  roll  of  brimftonc  be  applied 


.    .    .  ' 

h.  The  Vitridl  of  ifOn  is  green* 

A  It  is  the  itioft  common  metal  iti  nature,  and 
at  the  fame  time  the  moft  ufeful  in  com- 
mon life ;  iiotwithftanding  which,  its  qua- 
lities are  perhaps  vefy  little  knowni 

SECT. 
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to  the  heated  end,  it  will  combine  with  the  iron,  and  form 
Ik  fufible  mafs,  which  will  drop  down.  A  veiTel  of  water 
bught  to  be  placed  beneath,  for  the  purpofe  of  receiTuig 
and  extidguifhing  it,  as  the  fumes  would  otherwife  b«  yer/ 
inconvenient  to  the  operator* 

21.  A  mixture  of  iron-filifigs  and  fulphur  in  powder, 
itioifteried  with  watdr,  and  preffed  fo  as  to  form  a  pafte, 
will  in  a  few  hours  fwell,  become  hot,  fume,  and  even 
burft  into  a  flame,  if  the  quantity  is  large.  The  refiduum 
fumiflies  martial  vitriol.  This  procefs  is  fimilar  to  the  de* 
ctompofition  of  martial  pyrites,  from  which  fome  philofo« 
Jyhers  account  for  hot  fpring  waters,  and  fubterraneous  fires* 
The  nfixture  of  water  in  this  pafle  feems  to  be  necefiar/ 
to  enable  the  vitriolic  acid  of  the  fulphur  to  a6t  on  the 
iron, 

2  2.  Ifbh  Is  diliblved  by  all  mjetals,  made  fluid  by  a  fuF- 
iicient  heat,  except  Uad^  on  which  it  floats  diftin^t  as  oil 
upon  water.  Gold,  of  all  metals,  ads  on  it  the  moil 
powerfully;  though,  as  Cramer  obferves,  if  the  irod  contains 
any  fulphur,  it  can  fcarcely  be  made  to  unite  at  all  with 
gold. 

24.  It  refufes  likewiie  to  unite  to  mercury ;  and  no  method 
has  hitherto  been  difcovefed  to  amalgamate  thefe  two  fub- 
ilances  together,  though  in  fome  circumflances  a  mutual  co- 
h^fion  has  been  obferved  to  take  place^  as  ^as  noted  at 
p.  sBo.  NO  3. 

24.  Among  the  femi-metals^  zinc  is  the  moft  diflicultly 
combined  with  iron;  not  from  a  natural  indifpofition  to 
unite,  but  from  the  zinc  being  diflicultly  able  to  fuflain  the 
due  degree  of  heat.  This  mixture  is  hard,  fomewhat  malic* 
Hble,  andof  a  white  colour,  approaching  to  that  of  fllver, 

25.  Regulus  of  Antimony^  as  foon  as  it  m«lts,  begins  to  at^ 
tfd  iron,  and  diflblves  a  great  quantity  of  it.  If  this  regulus, 
irh^n  fufed,  be  flirred  with  an  iron  rod,  the  end  of  it  will  be 

fooa 
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two  are  from  the  nativt  iron^  foui>d  by  Pallis 
on  the  Eitiir  Mountaiiis  of  Siberia  [^]^ 

SECT.     335.     (202.) 

Caklform  Iron. 
Iron  is  found  in  a  calciftJrm  flate  \a\. 

ill 


«*iiii 


\h'\  I  was  favoured  with  a  fpecimeii  of  this,  native  iron 
from  Siberia,   by  the  generous   friendfhip  of  Dr.  Matthew 
GuthriCy  rcfident  at  St,  Peter^urg,  who  defcribed  it  to  111^ 
by  the  following  words^  in  his  letter  of  the  9th  of  Sept* 
1777.     "  N^  3d  is  a  piece  of  thie  tilribus  tnafs  of  native  iron^ 
*'  difcovtred  by  rhy  fHend  Pallas,  on  a  mountain  in  Siberia^ 
**  and  is  tl^e  firft  inflance  of  this  metal  being  found  rn  thi^ 
*'  very  pure  malleable  ftatc.      The  pores  of  it  were  filled 
*'  with  a  yellow  viireous  rhatter,  fo  hard  as  to  cut  glafs,  of 
*'  which  I  alfo  fend  a  little  in  a  papfer  apart,  as  it  fell  out 
•'  on  cutting  fpecimcns  froiii  the  large  mafs.      I   am  very 
•*  forry  that  the  fpecimen  of  iron  ijs  fo  fmall,  bnt  it  is  a 
*'  very  good  one,  as  it  fliovvs  not  only  the  cellular  texrure  of 
*'  the  mafs,  biit  the  varnifli  which  Pallas  fpeaks  of,  as  lining 
*'  its  hollows  ;   and  is  exaftly  irt  fmall,  what  the  mafs  is  in 
•'  large/'     On  my  receiving  this  curious  and  wonderful  fpe- 
cimen, I  found  that  every  circumftance  correfponded  exadUy 
to  the  defcription  given  by  the  Dodor.     The  little  cells  were 
like  fpherical  cavities  j  the  varhiili  Hill  adhering  to  fome  parts, 
appeared  to  be  the  contiguous  cruft  of  the  glalTy  fubilance 
that  was  within;  and  the  metallic  mafs  was  perfectly  mal- 
leable, and  rather  fofter  than  common  irour     I  made  a  pre- 
fent  of  this  curious  fample  to  my  late  worthy  friend,  the 
celebrated  Dr,  Fothergill,  from  whofe  hands  it  probably  has 
paffed  to  fome  other  cabinet;  fince  I  was  told,  it  was  not 
found  in  his  own,  after  his  deceafe.     See  "Journal  d'e  Phyftque^ 
Jupplementy  torn,  ^'^•for  1778,  p.  12%.     The  Editor. 

[fl]  The  bails  of  the  calciform  iron-ores,  is  cither  the 
black  or  hlacktjh  brown  calx  of  iron,  which  is  in  fome  meafure 
phlogidicated  and  magnetic  \  or  the  rid  caU  of  iron,  which 

5  » 
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^  In   form  of  calx,  Miner  a  fen  I  ealctfortnis 

pura. 
I.  Purci 
^.  Loofe  and  friable,   M'tnera  ferri  calciformh 

pura  Jriabilh.     Martial  ochre,  Miner  a  ochra* 

cea. 

1.  VovjAxyyOchra  ferriy  is  commonly  yellovy 
or  red:  and  is  iron  which  has  been  dif* 
Iblved  by  the  vitriolic  acid  [^]. 

2.  Concreted.     Bog-ore.  ll 
ii.  In  form  of  round  porous  balls* 

b.  More  folid  balls,  » 

t.  In  fmall  flat  pieces,  like  cakes,  or  pieces  of 
money. 

is  more  dephlogifticated,  and  not  magnetic  before  torrefac* 
tibn,     Kirwan. 

Among  all  iron  ores,  the  mofl:  numerous  arc  the  calci- 
form;    and   feem    to    be  of  a   fecondafy    formation,     viz. 
they  arc  formed  by  the  depolition  and  precipitation  from 
watersj  as  appears  by  their  mixture  with  various  heterogene- 
ous fubftances,  many  of  which  hare  belonged  to  organ ifed 
bodies:    they  iliay  be,  therefore,  looked  upon  as  refultifig 
from  the  decompofition  of  other  iron -ores,  made  by  water 
and  the  aerial  acid^  with  which  the  moifture  that  circulates 
through  the  enfth  Is  '  always  impregnated.     For  this  general 
acid  attrafts  the  phiogifton   contained  in  the  true  metallic 
ores,  and  in  the  martial  aethiops  it  meets  with  ;  and  this  by  a 
gradual  and  conftant  a£lion,  which  is  fo  much  the  more  effi- 
cacious,  as  its  power  never  ceafes   its   exertion  during  the 
fcxlftence  of  the  metallic  compound,,  until  the  whole  is  re* 
diiced  into  a  calciform  ftate,  or  a  martial  crocus.     According 
to  Monger,   thefe  calciform  iron-ores  may  be  properly  di- 
vided into   1.  the  ochreous  contained  in  this  fedtion  :  2^  the 
rryJIalUtedi  3*  the  h^metfttes ;  and  4*  the  fwampy,  which  will 
be   treated  of  in  the    following  notes.     The  Editor^  from 
Mongez* 

[^1  See  Notec  to  Section  340,  wh€re  fcbc  argillaceous  arid 
t]kc  ^j  er  fwe^rl^py  irei^ores^  are  defeifibcdk     *Tbe  Editor* 
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~  ^.  In  fmall  grains. 
e.  In  lumps  of  an  indeterminate  figure. 

All  thefe  are  of  a  blackifh  brown,  or  a 
light  brown  colour.  They  are  found  in  lakes 
in  the  province  of  Smoiqnd;  and  in  marches, 
at  Fiellryggen,  between  the  chain  of  rocks 
which  feparates  Sweden  from  Norway. 

*       SECT.    22^.    (203.) 

Indurated^  pure^  Calciform  Iron-ores. 

h.  Indurated,  Miner  a  Jerri  calciformh  pur  a  tn^ 
dUrata.     The  blood-ftone,  Hcematites  \a\. 

Of 

^ .-. . , 

[^]  The  name  of  hamaihes^  ox  hlood^flones^  is  not  given 
to  thefe  ores  on  account  of  their  external  colour,  for  they 
are  alfo  bluc^  yellow^  brcwn^  and  micaceous  5  but  becaule 
on  being  reduced  to  -powder,  or  rubbed  hardly,  they  pro- 
duce a  rcd^  or  blood  colour.  The  yellow  hjematites,  how- 
ever, of  Se6t.  339,  only  give  the  yellow  colour,  when  pow- 
dered. 

They  fe^m  to  be  the  refult  of  the  primitiye  iron -ores ; 
and  to  have  been  formed  like  the  ftony  concretions,  and'  the 
earthy  ilab^lites.  They  are  fibrous,  and  flriated,  like 
wood  :  fome  tire  formed  in  concentric  layers,  in  oblong  fticks, 
or  fmall  rvods,  in  diverging  radiations,  and  forming  incrufta- 
tions  to  other  extraneous  bodies ;  generally  they  are  of  a 
hard  confluence  ;  and  fome  fo  much  as  to  ftrike  fire  on  being 
Uruck  with  hard-iteel.  The  blackifli  haematites  of  Se^l:.  337. 
have  a  glafTy  (liining  fradlure.  The  red  ones  of  Sedl.  338.  to 
which  the  name  of  haematites  more  properly  belongs,  have 
fometimes  a  colour  approaching  to  the  purph:  when  they 
hcive  fome  calcareous  mixture  in  their  fubflance,  as  often 
happens,  they  make  eflfervefcence  with  acids.  But  in  general 
they  codlain  Jx)me  little  argill^  and  manganefe*    The  hsemati- 

tical 
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I.  Of  an  iron  colour^  Hematites  ccerulejcens. 

This  is  of  a  blueidi-grey  colour  ;  it  is  not  . 
attrafted  by  the  load- ftone,  yields  a  red  powder 
when  rubbed,  and*  is  hard. 

a.  Solid,     and    of    a    dim   appearance    when 
broken. 

b.  Cubical,  and  of  a  (hining  appearance  when 
broken.  ^ 

c  Fibrous  (Sddig,)^  is  the  mod  common  T^f^^^ 

y?^«  of  Sweden.  ^1^ 

d.  Scaly  (iron  glimmer),  the  Rifenram  of  the 

Germans. 

This  is  for  the  moft  part  as  if  it  were  tefta- 
Ceous,  though  the  feales  go  acrofs  the  ftrata  of 
theilone.  It  is  found  at  Jobfbo,  at  Norrberne 
in  Dalarne,  and  Reka  Klitt,  in  the  province  of 
Heliingland. 

1.  Black,  from  Gellebeck,  in  Norway. 

2.  Blueifh-grey,  from  Reka  Klitt. 

When  this  is  found  together  with  mar- 
cafite,  as  at  Sandfwar  in  Norway,,   it  is  not 

tical  ores  are  not  magnetic  before  torrefa6lion  ;  but  they  be- 
come black,  and  magnetic,  by  fire. 

Thefe  ores  are  prodii£tive  of  very  good  iron;  and  are 
found  in  great  abundance  in  the  province  of  Gaiiza,  in 
the  kingdom  of  Spain.  The  inhabitants  of  Compoflelle,  \ 
vi^hich  is  the  capital  tow.n,  make  a  good  commerce  of  thofe 
haematites  of  the  hardell  kind,  for  the  burnifliing  gold  leaves, 
and  various  metals,  therewith.  Thofe  I  have  feen  employed 
to  thefe  ufes  were  of  the  dark-blue  kind,  fomewhat  (imilar  to 
black-lead.  But  there  are  many  other  parts ,  in  Europe, 
where  thefe  ores  are  plentifully  found ;  and  in  fome  places 
they  form  whole  mountains  ;  they  afford  from  40  ^o  80  per 
cent,  of  metal.  The  Edito- ,  cblejiy  from  Kirwan,  Mongez, 
^jiu^  Bomare. 

A  a  a  3  only 
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only  attracted  by  the  loadftoiie  ;  but  is  of  it- 
felf  really  a  loadftonc.     Sed.  343. 
e.  Cryftallifed  [^j. 

1.  In  oftoedrical  cryftals. 

2.  In  polyedrical  cryftals, 

3.  In  a  cellular  form,  from  Mofsgrufvan,  at 
Norberg  in  W.eftmaniand. 

Thefe  varieties  are  the  moft  common  in 
Sweden,  and  are  very  feldon^  blended  witl> 
irftlrcafite,  or  any  other  heterogeneous  fub- 
ftance,  except  their  different  beds. 


[^]  The  moft  extraordinary  iroa  ores  of  this  kind,  both  on 
account  of  their  forms,  add  of  their  various  and  brilliant 
colours,  are  found  in  the  ifland  of  Elba,  near,  the  coail  of 
Tufcany.     The  or)- Hall ized  ores  are  the  raoft  coqimon,  tbp 
pureft,  and  the  moil  beautiful ;  and  no  where  elfe  limilar  fpeci- 
mens  have  been  found.     They  exhibit  various  gradations  of 
the  fineft  colours,  as  red^  vioUt^  hiufj  gyten^  yellow^  hrown^ 
black  ;   and  look,  according  to  Goudrai's  expreffion,  like  fo 
piany  cluHers  of  preciouo  emeralds y  fapphh es^  diamandx^  ruhies^ 
and  topazes,     1  beheld,  indeed,  with   aflonifbment,  fome  of 
thefe  fpecimens,  for  the  firft  time,  on  a  mantle  ftielf  of  a  pri- 
yate-  houfc  at  Porto  Longone^  where  I  touched  on  my  failing 
-to  Italy,  at  the  end  of   1 755,  foon  after  the  earthquake  of 
Lifbon  ;   and  have  feen  ever  fince  many  fpecimens  of  the  kind 
in  various  collections ;  but  they  lofe  great  part  of  'their  bril- 
liancy on   being  expofed  to  the  ^oifture  of  the  atmofphere. 
Thefe  ores  Jhave  no  ptl^er  mir^eralizer.,  but  the  aerial  acidy  as 
E.  Pini  and  Mongez   affert,  again  ft  the  opinion  of  CoudroLi, 
^^ho  pretends  that  they  contain  Sulphnr.  Befides  thefe  cryftal- 
lized  ores,  there  are  in  the  mines  of  Elba,  vari9U8  other  iron- 
ores,  fiich  as  of  the  haniatite  kind^  the  ochreous^  tl^ic  magnetic 
calj  the  Iwampy,  and  ih^  fandy  onfs.    The  whole  ifland  feem^ 
in  fa6t  to  be  a  group  of  iron-mountains  :  its  ores  i|i  general 
produce  the  beft  kind  of  malleable  iron:  and  very  great  ad - 
yantages  would  arife  from  thefe  ^lines,  if  more  Ikilful  managers 
yvere  employed  in  conducing  their  works.     Ihe  i^ditor^  f^^^ 
J),  Pini,  Coudrai,  Mongez,  and¥\^ThQxh  obfervatiom. 

'  '■     '  ■•  'It 
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It  is  remarkable,  that,  when  thefe  ores  are 
found  together  with  marcaiite,  thpfe  particles, 
which  have  laid  nearefl:  to  the  marcafite,  are 
attra6ted  by  the  loadftone,  although  they  yield 
a  red  or  reddifli-brawn  powder,  lik^  thofe 
which  are  not  attracted  by  the  loadftone. 

It  is  likewife  worth  obfervation,  that  they 
generally  contain  a  little  fulphur,  if  they  are 
inbedded  in  a  Hme-ftone  rock,  which,  how^ 
ever,  very  feldom  happens  in  Sweden ;  but  ^ 
know  only  one  fuch  inftance,  ^7%.  at  Billfio, 
in  Soderherke,    in  the   province  of  Dalarne, 

&a.  345.  ' 


S  E  G  T.    357.    (204.). 

^lack  Hamatites. ' 

2.    Blackifh-brown   bloodftone,    Haematttes 
nigrefcenSf     Kidnejr  ore. 

This  yields  a  red-brown  powder  when  it 
is  rubbed ;  it  is  very  bard,  and  is  not  attracted 
by  the  loadftone, 

^,  Solid,  with  a  glafly  texture,  from  Wefter- 
filfverbg^-get,  in  the  province  of  Weftoaan- 

lanjd. 
h.  Radiated. 
C.  Cryftallifed. 

I.  In  form  of  cones,  from  Siberia. 

jz.  In  form  of  copcentrick  balls,  with  facets. 

Thefe  are  Very  common  in  Gern^any,   but 
very  fcarge  in  Sweden^ 

Aaa4  SECT, 
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Red  Hamatites. 

3.  Blood-red,  Haniaiites  ruber.    Red  kidney 
ore, 
4.  Solid,  and  dim  in  its  texture,  from  Wefter- 

fil fvei be r get,  in  \yeftmandland. 
b.  Scaly.   The  Eifenram  of  the  Germans.   This, 

is  commonly  found  with  the  iro^i- coloured 

iron-glimmer  (Se6t.  336.  d.  i.),  and  fmear^^ 

the  hands. 
f,  Gryftallized.  ^ 
^  I.  In  concentrick  balls,  with  a  flat  or  facet;- 
ted  furface. 


SEC  T, .  339.     (206.) 

Y elbow  Hamathes. 

4.  Yellow  bloodilpne,  Hamatites  fiavus. 
^.  Solid. 
b.  Fibrous,  from  Lammerhof,  in  Bohemia  [^],  ' 

SECT. 

[(?]  This  yellow  blood  Hone,  when  reduced  into  powder, 
retains  ithe  fame  colour  it  had  before  :  as  has  been  already 
remarked  in  the  note  [tf],  to  Sedt.  336,  p.  724.  JZ?^ 
Editor, 

The  varieties  of  the  colours,  in  the  blood  ilones  are  the 
fame  as  thnfc  produced  in  the  calces  of  iron,  made  by  dry  or 
liquid  menftrua,  and  expofed  to  different  degrees  of  heau 
$1^  Author. 
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Heterogeneous  iron-ores. 

2.  Iron  in  form  of  calx,  mixed  with  hetero*' 
geneous  fubftances,      Minera  ferri  calciformis 
peterqgeneis  mixta. 

^^.  With  a  calcareous  earth.  White  fpathofe 
iron  ore.'  The  Stahl/lein  of  the  Germans. 
See  Sed.  36  \a\. 

With 


See  ths  note  to  Sc<Aion  248.  upon  the  fucceffion  of  co- 
Jours  exhibited  by  iron,  when  it  is  growing  hot.     The  Editor. 

Yellow  ochres  are  diftiqguiflied  from  clays,  by  containing* 
a  larger  portion  of  martial  particles  ;  thofe  that  become 
brown  and  magnetic  by  calcination,  belong  to  this  fpecics. 
Sometimes  the  f^rrugineous  particles  are  mixed  with  argil!,* 
and  calcareous,  or  muriatic  earths ;  and  then  thefe  ochre$ 
cfFervefce  with  acids.     Kirwari,  ,Sp.  8. 

ftf  J  ^hcjihaijieirij  or  Weifs  Eifen  Spath  of  the  Germans, 
\s  whitiflj,  when  freih  dug;  but  it  becomes  grey  afterwards, 
then  brown y  at  laft  reddijh^  yellowi/h^  and  black.  It  is  either 
amorphous^  pr  rhomboidal ;  is  frequently  transparent,  and 
of  a  lamellar  texture,  or  fcay, ' granular ^  or  cellular.  Some- 
times it  aiTumes  a  Jlala/iitical  form,  and  fometimes  is  found 
in  a  powdery  ftate ;  in  thiji  laft  cafe  it  is  of  a  brown-blackifh 
polour;  is  frequently  interfperfed  with  quartXy  Pyrites ^  Jhoerl!^ 
%eolytey  micOj  and  afbefios.  It  will  not  give  fire  with  fteel, 
unlefs  thefe  foreign  fubftances  be  Itruclc. 
:  Its  fpecific  gravity  is  from  3,600  to  3,895,  or  4,000.  It 
cfFervefces  feebly  with  acids,  particularly  when  pounded  and 
heated.  It  is  fcarcely  ever  magnetical  before  calcination  ; 
but,  if  heated,  it  decrepitates,  grows  black,  becomes  mag- 
netic, and  lofes  from  15  10^  \o  per  cent,  of  its  weight.  lob' 
parts  pf  this  ore  from  Eifendrtz  in  $tiria  afford,  according 

X9 
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b.  With  a  filiceous  earth.    The  martial  jafper> 
or  finople.     Sed.  io8.  [^], 

With 


to  Bergman,  38  of  brown  calx  of  iron,  24  of  white  calx  of 
^anganefe,  and  38  of  mild  calcareous  earth.  That  of  fVeJi 
Silvretberg  contains  22  of  the  feid  calx  of  iron,  ^8  of  i?ian^a- 
nefe,  and  50  of  mild  calcareous  earth. 

'  JV.  jB.  The  aerial  acid  is  not  only  united  to  this  lafl  .earth, 
but  alfo  to  the  metallic  calces. 

When  this  ore  jbears  a  ftaiaditic^  appearance,  ani  is  very 
white,  it  is  called  Flos  Fern\  and  Eiji^n  Biuth.  This  affords 
57  per  cent*  of  reguline  iron,  according  to  Rinman  ;  and 
/confequently  35  of  the  brown  calx.  Editor,  frcm  Kirwan, 
Sp.  5, 

Beride_s  the  ftahlftein^  mentioned  by  the  author,  there  is  a 
red  calcareous  iron  ore  found  in  many  parts  of  England,  in 
a  loofe  form.  It  cflfervefces  ftrongly  iwith  acidp,  apd  i?  ufed 
a^s  ^  pigment,    Kirwarty  Sp^  i4»  1 

r^]  Befides  the  two  filiceous  combinations,  mentioned  by 
the  author  in  thefe  two  laft  articles,  the  jafper^  garnet^  and 
trappy  (which  kft  will  be  mentioned  in  the  Appendix  among 
i;he  volcanic  produSfioni)^  and  various  other  compound  fub- 
fiances,  contain  iron.  There  is  found,  principally  in  France- 
a  blacky  ^heavy^  urnnagngtic  fand,  of  the*  filiceous  kind, 
which  is  faid  to  contain  iron  and  %inc  in^eat  quantity. 

The  black  fand  from  Virginia  contains  about  half  its  weight 
9f  iron,  and  is  magnetic.  Its  fpecific  gravity  18  =  4,600, 
but  its  compofition  has  not  yet  been  difcovered.     Kirwan^ 

Sp.  6. 

it  appears,  by  the  account  infer  ted  in  the  Philof.  Tranfac- 
tions  for  1763,  p.  56,  that  there  are  very  large  quantities  of 
this  Jand'iron-cre  in  Virginia,  perhaps  as  large  as  of  any  other 
kinds  of  iron-ore.  It  is  fo  pure,  that  it  required  a  mix- 
ture of  bpg'Ore^  or  of  /lags  from  other  fmeltings,  to  re- 
fjuce  it  to  a  metallic  form.  The  iron  and  ileel  produced 
frpm  it,  was  above  60  per  cent,  (or  50  from  B5)  :  the  quality 
both  of  the  rr<7W  and  of  l)^t  Jieel^  made  out  of  this  ore, 
^as  extremely  good,  and  two  fmall  bars  of  the  fame  were 
Jcat,  as  a  jfample,  to  the  Mufeura  of  the  Roy^l  Society  of 
^ondon. 

Large 
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c.  Wi^h  a  garpet  earth,    .Garnet  and  cocWc, 
or  (hirl.     Seft.  1 15  to  123. 

d.  With   an    argillaceous  e^rth.      The   bole^ 
Se^St.  134  tq  136.  [c]. 

With 

« 

"  ■        ■■  t  ■  ■  •    . 

Large  flrata  of  black-ftnd  iron'ore  are  found  in  various 
places  of  Portugal,  even  at  a  confiderable  diilance  from  the 
iea-ftiore,  and  from  any  running  waters ;  a  very  great  part  of 
this  black-fand  is  attra6i:cd  by  the  magnet;  but  I  do  not 
know,  whether  its  component  parts  have  ever  been  properly 
examined.     T^e  Editor* 

Baron  Born^  in  his  letters  from  Hungary,  quoted  by 
Mr,  Kirwan,  mentions  a  blue  cfyftaHized  iron-ore,  which  he 
fays  is  a  Jhoerle  over-loaded  with  iron,     S^e  aifi  the  note  tM 

The  fame  Mr.  Kirwan,  at  p.  143  of  his  Elements  cf  Mi^ 
meralogx^  fpeaks  of  a  iiliccous  fand,  confolidated  by  femi-r 
phlogfiticared  calx  of  iron,  which  does  not  crumble  into 
land  when  powdered.  It  is  generally  of  a  brswn  or  Hack 
colour;  but  grows  reddijh  or  yellowijh^  and  moulders  by 
cxpofure  to  the  -air.  Its  fpecific  gravity  is  from  2,800  to 
3,600 :  it  gives  fire  with  fleet,  and  does  not  efFervefoe 
with  acids,  unlefs  it  contains  teftaceous  'particles,  as  i.t 
frequently  does,  and  is  even  often  covered  with  fliells. 

He  adds,  that  the  Agglutinating  power  of  folutions  of 
iron  has  been  fhewn  by  a  llony  concretion  of  this  fort,  that 
had  been  long  buried  in  the  fea,  and  is  mentioned  in  a  paper 
of  Mr.  Edward  King,  inferted  jn  the  Philof.  TranfaSiinn^ 
for  1779,  P*  35*  ^^'  Riniiiaq  Has  found,  by  experiment, 
that  dephlogiilicated  calces  of  iron,  and  particularly  its 
folutions  made  by  mineral  acids,  have  no  binding  power;  on 
the  contrary,  they  only  make  loofe  concretions.     Kvrv^n* 

[c]  The  argillaceous  iron-ores  may  be  dillinguifhed  into  two 
varieties,  namely,  thofe  found  in  mountains  and  high  lands, 
and  thofe  found  in  fwampy  grounds,  and  low  lands  over- 
flown with  water ;  both  are  d^ftitute  .of  metallic  luftre,  but 
very  weighty,  and  fome  of  them,  when  dry,  abforb  wat^r 
like  clay. 

The    Highland  ochraceous-ores  of  the  argillaceous  kind 
^re  either  of  a  yellow^  red^  brown^  or  greyi/h  colour  ;    are 

friablcy 
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e.  With  a  micaceous  earth.  Mica.  Se£l.  d^.  [^]. 
J\  With  manganefe.  [^]. 

I 

friable,  loofe,  and  powdery,  or  in  grains.  They  con  lift 
chiefly  «f  the  calx  of  iron,  in  a  loofe  form,  mixed  with 
argill  or  clay,  and  frequently  contain  manganefe :  fome  in 
Fiance^  arfd  in  the  neighbourhood  of  Liege^  contain  alfo 
the  calx  of  z/«c.  They  do  not  etfervefce  with  acids,  unlefs 
calcareous  or  muriatic  earths  be  mixed  with  them  ;  and  nevet" 
obey  the  magnet  before  calcination,  and  rarely  after  it, 

Horn  ftone,  overloaded  with  iron,  belongs  to  this  fpecies. 

Rinman  mer^tions  a  vjhiu  iron- ore,  found  in  Kent,  mixed 
with  clay,  or  marl,  which  affords  47  pur.  cent,  of  brittle 
iron  ;  and  is  fcarcely  foluble  in  acids. 

The  fwampy  or  lacuftris  iron-ore  is  friable,  brown, 
brownifh,  or  black.  It  is  found  either  in  lumps,  of  an  irre- 
gular fhape,  or  in  balls  or  in  grains ;  and  alfo  in  flender 
triangular  prifros  parallel  to  each  other.  It  is  mixed  with 
argill,  and  extractive  matter :  becomes  magnetic  after  calci- 
nation, by  which  it  lofc^about  J  of  its  weight,  whofe  greater 
part  is  water,  and  the  remainder  is  aerial  acid  and  volatile 
alkali.  The  crude  ore  affords  about  30  per  cent,  of  rcgulus  ; 
and,  after  calcination,  about  50  per  cent.  The  iron  pro- 
duced from  this  ore,  chiefly  that  in  Sweden,  is  of  the  cold* 
Jhort  kind.  Mr,  Hielm  found  feme  forts  of  this  ore, 
which  contain  %^  per  cent,  of  manganefe.  The  Editor^  p^vi 
Kirwan, 

[^]  When  the  micaceous  iron* ores  produce  a  red  colour  on 
being  rubbed  between  the  fingers,  they  belong  to  the  hama^ 
the  kind \  and  have  been  mentioned  in  note  [^7]  to  Se<Sl.  336, 
But  there  are  others  that  properly  belong  to  this  fediou; 
fuch  is,  for  inftance,  that  kind  of  ferpentine  overloaded  wi^h 
iron,  which  may  be  called  muriatic  iron-ore ;  but  it  is  feldbm 
worked,  if  ever,  to  cxtrad  the  metal.  7he  Editor^  f torn 
KirwaD. 

[/]  The  iron  ores,  mixed  with  manganefe,  have  been 
already  mentioned  in  the  two  preceding  notes, [a]  and  \j:\, 
The  Editor.  • 
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SECT.    341.    (208.) 

1 

Native  Pruffian  blue,  or  Alkaline  Iron-ore. 

g.  With  an  alcali  and  phlogifton.  Calx  mar'- 
tialis  phlogtjio  junSla^  et  alcali  precipitata. 
Blue  martial  earth.  Native'  Pruflianrlike 
blue. 

I.  Loofe  or  powdery,  found  among  the  turf 
in  the  levels  of  the  province  of  Skone : 
alio  in  Sax  Weiffenfels,  and  at  Norvlanden 
in  Norway,  &c.  \a\ 

SECT. 


^toMM^A^^^Mk 


[fl]  This  ore  confifts  of  clay  mixed  with  iron,  and  fome 
unknown  tinging  fubftance.  It  is  generally  found  in  fwampy 
grounds  or  bogs.  At  firfl:  its  colour  is  white ;  but  when 
expofed  to  the  air,  it  becomes  either  of  a  wh'ite^  or  of  a  deep 
blue.  .    ' 

When  heated,  it  turns  greenifh,  and  emits  a  flight  flame  ; 
afterwards  turns  red,  and  magnetic. 

Is  foluble  in  acids  and  alkalis,  but  the  latter  precipitate 
it  from  the  former,  and  the  former  from  the  latter.  The 
precipitate  is  at  firft  greenifh ;  but  gradually  afTumes  a  white 
hue;  and  recovers  the  blue  tinge,  if  it  be  fleeped  in  vege- 
table aflringents.  The  earth  of  Benthnitz^  in  SHeJta^  feems 
to  belong  to  this  kind.  It  produces  i-  of  its  weight  of 
iron. 

Mr.  Woulf  found  alfo  this  kind  of*  ore  in  Scotland,  on  the 
fnrface  of  the  earth,  in  the  form  of  a  fine  white  powder. 
The  greatefl  part  of  marfhy  grounds^  where  the  turf  isibund, 
generally  contains  fome  of  this  kind  of  iron  ore.  The  Editor^ 
from  Kinvan  and  Mongez. 

The  Ter re  verify  called  Earth  of  Ferona  ^nd  Norm ::fidy,  is 
ufed  as  a  pigment,  and  contains  iron  in  fome  unknown  llate, 
»iixed  with  clayi  and  fometimes  w^ith  cbal/i  dLndpyrita*  Alum 

and 
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SECT.    342.     (209.) 
Cementing  iron-ore.     Terras,  cementunn 


h.  Iron-ore  with  an  unknown  earth,  which 
hardens  in  water. 

Calx  martis  terra  incognitd  indurefcente  mixta 4 
Terras,     cementum  [^]. 

1.  Loole  or  granulated.  Terra  Pozzolana^  from 
Naples  and  Civita  Vecchia  in  Italy.     This 

is 


Al- 


and felenite  are  alfo  accidentally  found  with  it.  It  is  diffi- 
cultly foluble  in  acids :  is  not  magnetic  before  calcination, 
and  becomes  of  a  cofFee-colour  when  heated.  It  is  faid 
to  aftbrd  about  40  per  cent,  of  iron. 

N,  B.  If  iron  be  precipitated  from  vinegar  by  the  arfeni* 
cal  acid,  the  precipitate  will  be  green,  and  will  preferve  its 
colour,  though  expofcd  to  the  air.  Iron  precipitated  from 
the  marine  acid  by  lime-water  is  frequently  green ;  and 
green  fluors  are  known  to  derive  their  colour  from  iron. 
The  molybdenous  acid  (Se<ft.  162.)  gives  alfo  a  greea 
colour  to  iron  J  but  this  fades.  The  Edit*  from  Kirvvan, 
Sp.  26. 

[a]  The  Traafs,  or  Terras^  differs  but  little  in  its 
principles  from  pozzo/ana^  which  will  be  fpoken  of  in  the 
following  note :  but  it  is  much  more  compa<fl  and  hard, 
porous  and  fpungy.  It  is  generally  of  a  whitijh  yetlow  colour, 
and  contains  more  heterogeneous  particles,  as  fpar^  quartz^ 
Jhoerl^  &c.  and  fometimes  more  of  calcareous  earth.  It  effer- 
vefccs  with  acids, -is  magnetic,  and  fufible  per  fe.  When 
pulverized,  it  ferves  as  a  cement,  like  pozzolana.  It  i^ 
found  in  Germany  and  Sweden.     Kirwan,  pag.  81. 

The 
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is  of  a  reddifh  brown  colour,  is  rich  In  iron, 
and  is  pretty  fufible  [d].  ^ 

Indurated, 


!■      n>       fcii    II 


[/>]  Th€  Terra  pozzolatfa  is  a  volcamc  product,  compofed 
of  heterogeneous  fubftances,  tjirowa  out  from  the  burning 
mouths  of  volcanos,  in  the  form  of  afties ;  foraetimes  ia 
fuch  large  quantities,  and  with  fo  great  violence,  that  whole 
ptovinces  h^ve  been  covered  with  it  at  a  confiderable  diftance. 
In  the  year  79  of  the  common  era,  the  citifcs  of  Hercuraneum^. 
Pompeia,  and  Stabra,  although  at  the  diftancc  of  man/ 
miles  from  Vefuvius,  were,  neverthelefs,  buried  under  thp 
matters  of  thefe  dreadful  eruptions  ;  as  Bergman  relates  in  hi* 
T'efHtife  of  the  Volcanic  Produ^s. 

This  volcanic  earth  is  of  a  grey,  brown,  or  blackifh  colour  y 
of  a  loofe,  granular,  or  dufty  and  rough,  porous  or  fpungy 
texture,  rcfembling  a  clay  hardened  by  fire,  and  then  reduced 
to  a  grofs  powder.  It  contains  various  heterogeneous  fub« 
llandes  mixed  with  i^ 

Its  fpecific  gravity  is  from  2,500  to  2,800 ;  and  it  is,  in  fome 
degree,  magnetic:  it  fcarcely  eft'ervefces  with  acids,  though 
partially  foluble  in  them. 

It  eafily  melts  fer  fe ;  but  its  moil  diflinguifliing  property 
is,  that  it  hardens  very  fuddenly  when  mixed  with  J-  of  it3 
weight  of  lime  and  water;  and  forms  a  cement,  which  is 
more  durable  in  water  than  any  other. 

According  to  Bergman*s  Analyfis,  100  parts  of  it  corl* 
tain  from  55  to  60  of  Jiiiceous  eanh,  20  of  argilldceous^  5  or 
i>  of  calcareous y  and  from  15  to  20  of  iron. 

It  is  evidently  a  martial-argillaceous  marl,  that  has  fuf- 
fered  a  moderate  heat.  Its  hardning  power  aril'es  from  the 
dry  Hate  of  the  half-baked  argillaceous  particles,  Which 
make  them  imbibe  water  very  rapidly,  and  thus  accelerates 
the  diffication  of  the  calcareous  part;  and  alfo  from  the 
quantity  and  femiphlbgifticatcd  ftate  of  the  iron  contained 
in  it. 

It  is  found  not  only  in  Italy,  but  in  France,  in  the 
Provinces  of  Auvergne  aftd  Limoges  \  and  alio  in  England, 
and  elfewhere  ;  The  Editor^  from  ^\vvf2ia^  P^g.  80  See  what 
has  been  Jaid  already  b^  the  Author  oh  this  fubjetSt:,  at  the  end 
tj  Sea.  4Si  f^S.  7«». 

Mentioo 


Y^6  BASE   METALS.  StOt.  343* 

2.  Indurated,  Cetnentum   induratum^,  from  Co- 
logne \c\. 

This  is  of  a  whitiftl-yellow  colour,  contains 
likewife  a  great  deal  of  iron,  and  has  the  fai?ie 
quality  witl^  the  former,  to  harden  foon  in 
water,  wlien  mixed  with  mortari  This  qua- 
lity cannot  be  owing  to  the  iron  alOne,  but 
rather  to  fome  particular  modification  of  it, 
occafioned  by  fome  accidental  caufes ;  becaufe 
thele  varieties  rarely  happen  at  any  other 
places,  except  where  volcanos  have  been,  or 
ftill  exift,  in  the  neighbourhood* 


SECT.    343.     (211.) 

B.  Diflblved,  or  mineralifed  Iron.     FerrutA 

miner alljatum. 

I.  With  fulphur  alone. 
c.  Perfeftly   faturated    with    fulphur.    Per  runt 
Julphure  faturatum.    Marcafite.    See  Sulphur^ 
Bed.  254. 
b.  With  very  little  fulphur.     Black  iron  ore^ 
Iron  floiie,     Minera  Jerri atra \a\. 

This 


^ 


[f]  Mention  has  been  made  already  in  Seft.  132.  p.  234, 
of  a  colmjh  pipe  dny^  which,  when  indurated,  may  anfwer  to 
this  cementum  indnraium^  fpoken  of  in  the  prefent  Sedion. 
But  this  I  mnft  leave  to  the  judgement  of  the  reader,  as  I 
have  no  other  clear  idea  of  this  fubilance,     Thi  Editor^ 

[v?]  This  is  tiie  Stahicrtz^  or  ferrum  chalybeatum^  of 
Linnxus ;    viz*   a   brown  calx   of  iron,   mixed  with   iron 
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This  is  either  attfadle^  by  the  loadftone; 
or  is  a  loadftone  itfelf,  attradlTng  iron;  it 
refembles  iron,  and  yields  a  black  powder 
when  rubbed.  '      r 

I.  Magnetic  iron-ore,    Minerd  ferri  attfac^ 

tor  id.    The  Loadftone,  Magnes  [6j.     \   ' 


in  its  metallic  ftate, .  Is .  of  a  dark  flecl  cobur,  folid, 
compa£V,  and  fhining  in  its  fradture  ;  fcarcely  gives  fire;  with 
fteel,  produces  a  l^lacH  powder  j  is  magnetic,  and,  in  ]^me 
degree,  malleable  when  red-hot.  It  affords*  frbm '60  to  86 
per  cent,  of  gooid  icon,  k  jsi  found  at  Adelfor^^  aiid  Donne'- 
^gra  in  Svjetfen :  al^o  in  ^^JJlf  of^lbe^  ^ixiMani^^jimerica. 
Kirwan.  • 

The  cryjiallized  iron  ore  belongs  to  this  kind.  It  is  in  an. 
octahedral,  or  cubic  form :  is  thtferrum  tejjularf  of  Linnaus, 
and  the  miner  a  ferri  cryjialti fata  of  WalleriuB;  it  is  foinewhap 
lefs  magnetic  than  the  preceding  ore;  probably  becaufe  it 
contains  Icfs  of  th<e  metallized  iro(i.    JSirvjan^  pafg,  271.-. 

[^]  This  differs  but  little  in  its- appearance  from  the  pre- 
ceding ore,  but  has  lefs  luftre.  It  is  either  coarfc  or  fino 
grained.  The  coarli;  grained  lofes  its  pow^r  fooneft*  It 
feems  to  contain  a  fmall  quantity  of  iulphiar,  as  it  fmells  of  it 
when  red-hot.  It  is  probable  that  it  contains  more  particles 
of  iron  in  jts  metallic  Aate  than  th^  preceding  6re  i'  but  It  .fi 
often  contaminated  with  a  mixture  of  quarts  znd  afgilL  It 
is  poffiljlc  it  may  contain  nickel;  for  this,  when  purified  tp 
a  certain  degree,  acquires  ifhe  properties  of  a  magnet.  Its 
comftitution  has  not  yet  been  properly  exaniined,  Kirivan^ 
Spec.  3»  \ 

The  magnetical  attraClion  feems  to  (land  alone  among  na« 
tural  phenomei^a.  Phiiofophers  obfervc  its  effect  with  fur- 
prize  and  admiration,  whilft  the  moll  cautious  and  rational 
are  obliged  to  confefs  that  the  caufc  is  intirely  unknown,  at 
liicholfon  obferves  tBookj.  Scd,  2) ;  but,  although  this  caufc 
be  not  felt  nor  perceived  by  any  of  our  fenfes,  we  are  abfo- 
lutely  compelled  to  allow  the  exiftence  of  an  extremely  fubtle 
mattfcr,  which  is  capable  of  producing  this  effedi.  Perhaps !  time 
will  difcover,  whether  it  be  coercible  by  any  other  fubftance  ; 
or  what  is  necelTiry  to  be  done  before  it  can  be  exhibited 
alone,  or  in  a  feparate  ftate'.     The  Editor  % 

BbU  Steel- 
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a:  Steel-grained,  of  a  dim  texture,  from  Hog- 
berget,  in  the  parifh  of  Gagneief  in  Dalarne : 
It  is  found  at  that  pla?:c  almoft  to  the.  day, 
and  is  of  as  great  ftrength,  as  any  natural 
loadftones  are  ever  cornmonly  found. 

i.  Fine-grained,  from  Saxony. 

c^  Coarfe-grained,  from  Spetalsgrufvan,  at  Nor- 
berg,  and  Kierrgrufvan,  both  in  the  pro- 
vince of  Weft  manland.  This  very  foon  lofes 
its  maghetical  virtue. 

</,  With  cparfe  fcales,  found  at  Sandfwoer  in 
Norway.^  This  is  a  pyritical  Eifenman^  and 
yields  a  ced  powder  when  rubbed.  Seil.  336* 

3  E,  C  T.    344.    (212.) 

-     I      •    •*  / 

f      '      • .  •  ■  .  • 

2.  Refractory  iron^ore.  Mirtera  firri refraSioria^ 

•I  •        ■  , 

This  orfe,  in  its  crude  ftate,  is  attrafted  by 
the  loadftone. 
a.  Giving  a  black  powder  when  rubbed,  Tritura 

atra.     Ot  this  kind  are  f^?], 

1.  Steel-grained,  from  Adelfors,  in  the  pro- 
vince of  Smoland. 

2.  Fine-grained,  from  Dannemora,  in  the  pro- 
vince of  Upland. 

*^~ — *- —    ■    ■  ■  '     ' "   I  ■  ■  I  ^ — — ,-- —    ■      ■  -^ — ^— — . — ..— — — «- — ^— — — p 

[^J  Probably  the  iron-blende^  defcribed  by  Mr.  Monnct^ 
and  mentioned  by  Mr,  Kirvvan  in  his  Sp«  .13,  belongs  to  thia 
kind  of  ore.  This  iron-blende  is  a  flone  of  a  ^rey  iron  coloury 
formed  of  diverjgiog  laminps,  of  great  hardnefs,  and  a  roctaU 
lie  appearance  ;  but  is  infoluble  in  acids,  and  infufible  in  the 
ilrongeft  fire.  Sometirries  this  fl:one  contains  arfenic ;  a^d  ia 
this  cuie  it  blackens  by  expofure  to  the  air.     The  Ediunr* 

Coarfe- 
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'  Qf  Gparfergrainedj  from  Kierrgrufvan,  in   the 

provipoe  of  Weftmanland. 

This,  kmd  is.found  in  great  quantities  In  all 
the  Swcdifh  iron  mipcs ;  and  of  this  moft  part 
.pf  the  fujGble  ores  confift^  becaufe  it  is  com- 
monly found  in  fuch  kinds  of  rocks  as  are 
/jufible :  and  itJs  as  feldom  met  with  in  quartz^ 
^s^he  haematites  is  met  with  ;n  limeflone. 


SECT.   345..  (213.) 
f.  Red'grained  Iron  ore^  Tritura  rubra. 


This  iron-ore  differs  from  the  preceding,  on 
account  of  it§  rubbing  into  3  red  powder,  tri-^ 
^uraruhraf 

Thcfe  are  real  haematites,   that  are  fo  far 
.modified  by  fulphur  or  lime,  as  to  be  attradled 
by  the  Ipadftone  [^], 
J.  Steelrgrained,  found  in  a  deferted'mlne  at 

Billiiq,  in  jthc  pariih  of  Soderbcrkp  in  Da* 

lariie. 


^  [dr]  Thefc  ores  ,are  very  icarcc  ia  Sweden,  for  the  moft 
part  of  the  Svvedifli  blood -floues  are  pure^  as  has  alF<m.d)r  beei) 
laid,  in^tfae  Sej3.  336.  They  form  that  very  profitable  ore 
caljed  in  Swedifh  Torrfttn.    The  Author, 

The  Torrjfen  confifls  of  a  red  calx  of  iron,  mixed  with 
a  fniall  proportion  of  the  brovrn  ore;  and  is  indurated. 
It  is  of  a  bright  bluifli-black,  or  yellow ifli -grey  colour^ 
and  of  a  fibrous  texture,  fiiows  a  red  trace  when  fcratched, 
and  is  weakly  magnetic  before  calcination.  According  to 
Jtinnian,  it  is  lefs  dephlogillicatcd  than  hrcmatiteSf  The  Edi»- 
tQT  from  Kirwan,  Sp.  10.  ■ 

B  b  b  z  FinCf 
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z.  Finc-grained.  Emery.  This  is  imported 
from  the  Levant.  It  is  mixed  with  mica, 
is  ftrongly  attracted  by  the  loadftone,  and 
fmells  of  fulphur  when  put  to  the  fire  [^]. 

2-  Of  large  (hining  cubes,  from  Thomfensgrubc 
at  Arendal  in  Norway. 

4.  Coarfe,  fcaly.  The  EifengUmmer  or  Eifenman 
from  Gellebeck  in  Norway  [^]. 


SECT.    346.    (214.) 


r  •    . 


Iron  miner al'ifed^  or  mixed. 

Iron  is  found  fnineralifed  and  mixed  with 
various  foffii  lubftances^ 

Iron  mineralifed  by  fulphur.     Martial  Py^ 
twite's  [c]. 

With 


[^  ;  Eqacry,  according  to  Kirwan^  Sp,  11,  feeras  to  be  a 
mixture  of  the  red  ,and  white  calces  of  iron.^  with  fome  iin- 
Icnown  flony  fubtlance,  perhaps  tripoli  (Se6l.  143)  j  it  fcarcely 
yields  in  harthiefs  to  any  fubdance,  except  diamond. 

The  beft  fort  is  of  a  dark  grey  colour,  but  becomes  brown  | 
and  in;great  mealure  magnetic  by  calcinatiop. 

Other  forts  arc  of  a  reddifli  rufty  white,  or  ycllowiffi 
colour.  , 

Its  fpecVfig  gravity  is  from  3,000  to  4,000. 

It  is  never  ufcd  as  iroa  ore,  nor  is.  its  proportion  of  iron 
well  known.     Thi  Editor.  1  4 

[f]  The  martial  Pyrites  are  liony  concretions  oi  futpbur^ 
jtUiyy  and  cax  of  iron;  fo  hard  as  to  give  tire  with  flccl, 
froni  whence  their  name  is  derived.  There  are  two  principal 
varieties  of  them  ;  the  tirit  is, 

;.  The 
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With  arfenic,  Fefrum  arfenico  minefaltfatum  ; 
Called  Mifpickel  by  the  Germans,  and  Plate 
Mundic  in  Cornwall  [^J. 

With 


The  pale  yellow  pyrites,  which  are  real  iron  ores,  coa- 
taining  from  y  to  |  of  fulphur,  and  from  |  to  |^  of  iron  ;  the 
remainder  is  argill  and  filiceom  earth,  combined  with  each 
other,  and  the  iron  is  in  a  femi-phlogifticated  ftate. 

They  are  of  a  yellow  or  grey  colour,  and  of  a  globular,  or 
cubic  fhape,  internally  radiated,  and  fometimcs  lamellar; 
commonly  are  partly  foluble  in  nt-  ous  acid  with  etfervefccnce  ; 
and  {lowly  in  the  vitriGiic;  with  which  they  form  alum.  Sec 
Se^.  200. 

They  detonate  flightly  with  nitre,  and  are  very  infulible. 
Their  fpecific  gravity  is  from  7,3000  to  4,912.  Sec  Scdt. 
354,  and  the  following.   / 

Some  pyrites^  inftead  of  a^gUlaceouSj  contain  calcareous 
earth  ;  thefe  are  common  in  France,,  and  in  them  the  iron  is, 
according  to  Monnet^  in  a  dephlogiilicated  ftate  ;  Pyrites  arc 
frequently  found  in  a  ftala6titical  ftiape,  and  often  form 
the  matter  of  petrifications.  They  are  alfo  found  mixed 
and  interfperfed  through  almoft  every  other  fpecies  of  ftone, 
except  granite*  'According  to  the  fame  Mmnet^  thofe  pyrites 
which  are  of  2.  filamentous^  or  Jlri^ted  texture,  contain  the  leaft 
fulphur ;  and  thofe  of  a  lamellar^  moft :  the  laft  efflorefce 
difficultly,  if  at  all;  and  arc  faid  to  contain  from  25,  to  35 
^^r  ^^«/.  of  fulphur.     ^/Vtt;^)/,  pag.  190. 

[i/]  The  Mifpickel,,  called  ^pei/s  by  the  Boherpinns,  is  in  gene- 
ral  of  a  bright  white,  refembling  a  mixture  of  Ji/ve^  and  tin; 
fometimcs,  though  rarely,  variegated,  like  a  pigeon's  neck,  and 
not  eafily  altered  by  expofure  to  the  air.  Its  form  is  either 
granular,  cufpidated,  cuneiform,  prifmatic,  or  rhomboidal. 

Is   not   magneucal    before,    nor    after   calcination;     but 
when  iron  contains  lefs  than  y*^  of  arfenic,-  it  is  then  raagne-*. 
tic ;  therefore,  if  the  calcination  of  mifpickel  be  puihed  fo 
far,  the  iron  will  remain  magnetic. 

Is  foluble  in  acids,  and  atifords  arfenic  by  diftillation,  ia 
the  proportion  of  30  or  40  per  cent,  and  it  fometimcs  concaina 
a  fmall  proportion  of  copper  Sind  filver. 

P  b  b  3  It 
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With  fulphurated  arfenic* 
Arfenical  Pyrites  [c]^ 

With  vitriolic  acid.    Martial  vitriol,  Seflt* 
207  [d]. 


,a       ■      mi    ..iM  ■■ ■    ■     ii   ■  >m»mv 


It  is  frequently  mixed  with  other  metallic  ores,  and  oftenr 
found  in  indurated  clay,  quartz»  fpar,  fhoerlsy  &c.  The  Edi'^ 
tor  from  Kirwan,  Spec,  io, 

[c]  This  iron-ore  is  in  the  form  of  white  grej^  pyrites,  or 
marcafite ;  and  is  called  by  the  Germans  Raiijh  gelb  kiefs^ 
Gift  kiefs,  or  Arfenic  Jiein. 

It  is  found  either  in  folid  compa6l  mafTes  of  a  moderat^^ 
•Hze,  or  in  grains. 

It  gives  fire  with  (leeK 

When  burnt,  it  affords  ^  blue  flame,  a(nd  an  arfemcal 
'fmell,  like  garlick* 

"Bj  diftillation  it  affords  orpiment^  of  realgar^ 

It  is  not  magnetic,  either  before  or  a(fter  calcination  ;  and 
contains  much  mcH'e  arfenic  than  fulphur. 

It  is  analyfed  by  digeftion  in  marine  acid^  to  whiich  the  i7/« 
irous  mufl  be  gradually  added ;  otherwife  ttie  fulphur  woul  j 
be  dcftroyed. 

The  marine  ztx^  will  take  up  the  iron  atid  leavie  the 
arfenic ;  otherwife,  if  it  be  analyfed  by  folution  in  aqua  regia^ 
both  the  fulphur  and  the  arfenic  will  be  diffolved ;  but^ 
on  adding  water,  the  arfenic  will  be  precipitated,  and  the 
iron  will  remain  in  the  folution.  The  filver  if  any  will  re- 
jftaiti  in  the  form  of  horn-filvcrw  The  tditor  from  Kirwan  1 
Sp.  19  and  20. 

\d]  This  is  a  brown ^  or  reddtfh-hrbwn  pyrites,  called 
Jmnra  fari  hepaiica  in  Latin,  and  li^ajfer  Kifi  in  Ger- 
aiau.  It  is  getrerally  of  a;  fphericai  fhape,  cryftallized  iti 
cubic,  rhomboidal,  or  other  polyhedral  formi,  and  haft  no 
jnytallic  luflre. 

It  difTicultly  give&  fire  with  ftcel,  and  corttaini  very  little 
Culphur,  but  much  mote-  iron  than  the  yellow  pyrites ;  and 
not  unfrequently  a  itiixture  of  calcateous  ear ih.  It.ii  foria<i-. 
times  magnetic  before,  and  always  after,  calcination.  It  is 
incapable  of  vitriolization.  The  iron  it  aiffords  is  bVittlc* 
Xirivan^  Sp,  18.  Var,  2, 

With 
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With  phlogifton.  Martial  coal-ore.  Seft. 
258.     B.  1.  2.  [^]. 

With  other  fulphurated  and  arfenicated 
metals*  See  thefe  in  their  refpeiStive  arrange- 
ments [/]. 


S  E  C  T.    347.     (215.) 
Obfervaiions  on  Iron[a2. 

^his  metal  enters  into  fo  many  compofi- 
tions,  that  they  cannot  all  be  poffibly  enume- 
rated 


i»>       I     — >J»»— i—i   II       M<Mfc«— liw 


[^]  This  combuftible  iron-ore,  already  defcribed  in  Se61:. 
258,  is  a  kind  of  coal,  of  which  there  are  the  two  varieties 
there  mentioned.  The  volatil  Cccms  to  contain  irorij  plumba^ 
go^  and  coal^  intimately  mixed ;  and  the  other  burns  with  a 
languid  flame,  loofes  about  \  of  its  weight,  and  yields  about 
^o  per  cent,  of  iron.     Kirwan^  pag.  283. 

[f]  The  combination  of  fulphurated  iron  with  %inc^ 
generally  called  Calamine^  will  be  treated  hereafter  among 
the  ores  of  that  femi-metal. 

That  with  the  Tungjien  mentioned  by  the  Author  in  his 
Sed.  210,  will  be  treated  on  the  article  of  Wolfram  among 
the  lemi-metals. 

And  that  with  Manganefe^  will  be  alfo  treated  on  the  Sec* 
lions  upon  this  femimetaU     ^he -Editor. 

\a\  f.  Iron  is  employed  in  three  different  flates,  each  having 
its  peculiar  properties,  by  which  they  are  each  more  particu* 
larly  applicable  to  various  purpofes.  The  firil  is  caftArotiy  the 
fccond  is  wrought  or  malleable  iron,  and  the  third  is  called  Steel, 

According  to  Bergman^  ca^  iron,  which  may  be  called  ««- 
ripe^  or  raw-iron,  contains  the  fmallefl  fbare  of  phlogiflon. 
The  malleable  iron  contains  the  greateft  quantity^  and  the 
/ieel  a  middling  fhare  between  both,  neither  fo  jaxuch  as  the 

13  b  b  4  malUablt 
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rated;  ic  muft  therefore  fuffice  to  mention  only  . 
thofe,  in  which  it  makes  the  predominant  part* 
This  metal  is  found  in  animals  and  vegetables ; 
and  certain  iron-ores  feem  t^-bc  of  fervice  to 

the 

tnalleahley  nor  fo  little  as  the  ca/i-iron.   This  laft  is  called  alfo 
Pig'iroriy  and  Tetiin  in  England. 

2.  The  richeft  ores  of  iron  are  the  compaft  and  pon* 
dcrous,  of  a  browhifh,  i^eddiih-brown,  or  ted  colour.  Some 
of  thefe  ores,  in  colour  and  appearance,  do  not  ill  refemble 
iron  itfelf ;  as  the  grey  ores  of  Derbyfliire,  and  the  bluifti  of 
the  Foreit  of  Dean  in  Gloucefterfhire*  Moft  of  the  Swcdifli 
ores  are  likewife  of  this  kind.  Others  are  blackifti,  brown, 
red,  yellowifh,  or  rufty  coloured,  as  have  been  defcribed  ia 
the  preceding  Sections :  thefe  are  the  moil:  common  in  Eng- 
land and  Germany.  There  is  one  very  lingular  fpecies  of 
a  ftriated  texture,  and  of  a  pale  yellowifh  or  greyifh  colour, 
oftentimes  white,  and  in  fome  degree  pellucid;  which,  al- 
though in  Its  crude  ftate,  promifes  nothing  metallic ;  never- 
thelefs,  on  being  moderately  calcined,  difcovers,  by  the  deep 
colour  it  affumes,  that  it  abounds  in  iron.  Cramer  in- 
forms us,  that  it  gives  out  by  fufion,  from  30  to  60  per 
4:ent*  But  fome  richer  ores  yield  no  lefs  than  70  and  80  ojr 
the  hundred. 

5.  Different  kinds  of  iron  ore  are  found  adhering,  in  fon^c 
nimes,  to  the  tops  of  caverns,  in  form  of  icicles  or  flrise, 
fometimes  irregularly  cluttered  together,  fomcitimes  hanging 
down  like  the  bridles,  of  a  brufh  ;  from  whence  the  name  of 
Brujb-iron-ore.  Other  particular  forms  of  the  iron  ftone  hav» 
occafioned  a  variety  of  fanciful  names,  that  are  met  with  ia 
fome  of  the  metalhirgic  writers. 

4.  The  iron  of  Great  Britain  it  made  from  three  different 
kinds  of  ores :  i.  From  the  iron-ore,  called  the  Lanca/hir0 
pre^  from  the  county  where  it  is  found  in  greateft  abundance* 
This  ore  ii  very  heavy,  of  a  iibrous  or  lamella  ted  texture  •,  it 
18  of  a  dark  purple,  approaching  to  a  fliining  black ;  and,  / 

when  reduced  to  powder,  it  becomes  of  a  deep  red:  it  lies  ia         / 
veins  like  the  ores  of  other  metals :  2.  The  bog-ore,  which     *^r.f 
refemblcs  a  deep  yellevj  ochry  clay,  ^nd  feems  to  be  the  dcpo* 
fijtionof  ibme  ferruginaccout  rivulets,  whofe  currepts  had  for'* 

jnerly 
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.the  vegetable  kingdom,  as  it  is  matiifeftly  feen 
on  the  ground,  around  and  under  the  heaps  of 
lodfe  ftones  laid  up  on  feparating  the  ore  from 
the  rock,  at  thofe  iron  lyiines,  where  the  ores 
^re  mixed  with  limeftone. 

With 


m€rly  been  over  the  furface  of  thofe  flat  marihy  plains.  It 
lies  in  b^ds  of  irregular  thicknefs,  commonly  from  12  to  20 
inchesy  and  very  various  in  their  breadths  from  fide  to  fide^ 
never  being  of  great  dimenfions.  3*  The  iron -iloncs,  how* 
ever,  have  no  regular  appearance,  and  do  not  in  the  Icaft  rc- 
femblc  a  metal  in  their  external  furface.  They  lie  often- 
in  beds  of  great  extent,  like  other  flony  matters,  and  are 
fom^times  {(ratified  with  feams  of  pit-coal,  forming  alternate 
layers. 

5.  The  orci  of  iron  are  commonly  calcined,  previous  to 
the  fufion,  even  the  harder  ones,  though  they  fiiould  contain 
nothing  fulphunous  or  arfentcal^  in  order  to  caleine  t^^  hard 
adhering  matrices,  and  render  the  mafiTes  foft  enough  to  be 
eafily  broken  into  fragments  of  a  convenient  fize  for  melting* 
After  the  mineral  is  duly  prepared,  it  muft  be  fmelted  ia 
Turnaccs  of  large  capacities,  from  16  to  25  feet  high, 
land  from  10  to  14  wide :  th^  moft  approved  fhape  nearly 
refembles  that  of  a  hen*s  egg,  with  the  largeft  end  undermoft^ 
b«low  which  is  a  fquare  cavity  to  contain  the  melted  metal, 
and  at  the  top  a  very  fliort  vent  about  20  inches  in  diameter. 
The  inner  wall  is  built  of  fire  ftone,  which  endures  very 
ftrong  heat  with  little  rifk  of  melting,  and  all  the  joints  arc 
cemented  with  mortar  compofcd  of  fand  and  clay.  This  is 
iurroundcd  with  more  building,  which  deviat^es  more  and 
more  from  ^  circular  form,  and  becomes  a  fquar^  build* 
ing  of  about  20  feet  at  the  bafc,  and  gradually  converges  ta 
the  top. 

6.  Near  the  bottom  is  an  aperture,  for  the  infertion  of  the 
pipe  of  a  large  bellows,  worked  by  water,  or  by  other  ma- 
chines that  may  produce  a  ftrong  current  of  air.  Some  very 
powerful  ones  I  have  feen  in  the  iron  works  at  Colebrock  daU\ 
and  con fi ft  of  tvyo  iron  cylinders,  about  two  or  more  feet 
wMe«  whofe  piftons  are  alternately  mpved  by  a  fiiiaU  fire  en* 
gine;    but  Mr.  Wilkinfon  very  rngenioull/ ^^fidajpted  to  his 
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With  refpreft  to  the  oecdnomical  efFefls,  iron 
is  divided  into  cold-Jhort^  red-port^  and  toughs 
and  the  ores  into  fejra&ory^  fujible^  and  thofc 
that  do  not  want  any  admixture;  whicrh  de- 
pends 


own,  a  large  vaulted  receiver  far  rounded  by  Tratcr,  which 
produces  Or  very  regular  and  uniform  blaft.  Two  or  noore 
holes  are  alfo  left  ready  to  be  occafibnally  opened  at  the  bot- 
tom of  the  furnace,  to  permit,  at  a  proper  time^  the  fcorh  and 
the  metal  to  fiow  out,  as  the  proceft  may  require.  Charcoal, 
or  coke  with  lighted  brufhvSrood,  is  firft  thrown  in  :  and  when 
the  infide  of  the  furnace  has  acquired  a  ftrOng  ignkion,  the 
ore  is  thrown  in  by  fmall  quantities  at  a  time,  with  more 
of  the  fuel  5  and  commonly  a  portion  of  lime-ftonc  is  thrown 
alio,  as  a  flux.  The  ore  gradually  fubfides  into  the  hotted 
part  of  the  furnace,  where  it  becomes  fufed;  and  the  metal- 
lic parts,  being  revived  by  jhc  coaF,  pafs  through  theicoria, 
and  fall  to  the  lower  part,  or  bottom  of  the  furnace,  where 
a  paffage  is  open  for  taking  off  thefcum  or  drofs.  The  metal 
now,  in  ftrong  fufion,  is  let  out,  by  a  tap-hole,  into  furrows 
made  in  a.  bed  of  fand :  the  large  mafs,  which  fets  in  the  main 
furrow,  is  called  by  the  workmen  a  fow^  aiid  the  leffer 
ones  pigs  of  iron.  Chimney-backs^  fioves^  gardm-roUeri^ 
&c.  are  formed  of  this  rough  metal,  taken  out  of  the  re- 
ceiver with  ladles,  and  calt  into  moulds  made  of  fine 
fand. 

7.  The  quantity  of  fael,  the  additions,  and  the  heat, 
muli  be  regulated,  in  order  to  obtain  iron  of  good  quality  ; 
and  this  quality  muft  likewifc,  in  the  firft  product,  be  neccf- 
farily  different^  according  to  the  nature  of  the  parts  that 
compofe  the  ore. 

8.  Two  or  3  t^ns^  viz.  4,  or  6,000  pounds  weight  of  iron, 
are  now  run  off  in  24  hours,  at  fomc  large  furnaces,  after  the 
application  of  the  large  bellows ;  whilft  fcarccly  an:  hundred 
weight  could  be  obtained  in  h  day  before  that  application, 
becaufe  a  large  quantity  of  the  metal  was  left  in  the  drofs  ; 
hence,  in  fpme  places,  the  flags  of  different  ores,  left  by  old 
operators  in  former  times,  are^  now  re-melted  to  advantage 
tXong  with  frelh  o*^ ;  and,  on  ac-count  of  the  richneft 
of  tbefe  old  flags  ^f  diffeixat  ores,  fome  people  have  been 

aifled 
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pends  on   accidental  circumftances^  and*  thev 
method  of  working* 

Although  iron  is  commonly  mixed  in  the 
different  kinds  of  earths ;  yet  it  cannot  be  af- 

ferted 
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mifled  into  the  opinion,  that  the  metal  was  regenerated  im' 
them« 

g.  Peat  and  turf  has  been  found  to  anfwer  tolerably  welf, 
mixed  with- charcoal,  for  the  fmelting  of  iron -ores  ;  but  1  am 
informed,  that  the  attempt  I  mentioned  of  its  ufc  at  pi  48^5^ 
has  at  iaft  been  found  liot  to  anfwer  the  expedations  that 
had  been  conceived  from  the  firft  trials.     Pit'^oai^  if  applied 
tb  the  fame  purpofe^   renders  the  iron  hard  and   brittle ; 
but  this  iftcott^enicnce  h  prevented^  by  previoufly  caak- 
ing  the  coal,    and  employing  it  in  the  ilate  of  true  coak^ 
Cramefi  ih  ht$  Art  of  Jj/^ingj  p.  347.  fays,  that  pit^coals^ 
kennel-coals^  and  Scotch 'coalsi  which  burn  to  a  white^ajh  like 
tuoodf  arid  abound  mote  in  bitumen,  may  be  ufed  ia  the  firft 
iluxion  of  the  iron  from  its  ore ;  and  if  the  iron  proves  not  ia 
malleable  as  required^  this  property  may  be  given  to  it,  bf 
inciting  the  metal  a  fecond  time  with  wood. 

10.  The  beft  cajl-iron^  or  raw-iron^  as  much  freed  from 
heterogeneous  liiatters,  as  the  tJfual  procefs  of  fmdting  caa 
effect  it,  is  not  at  ail  malleable^  ahd  fo  hard  as  perfe(dly  19 
#ithftand  the  file, 

11.  In  general  the  impure  caft  iron,  as  mn  from  the  ore,  ' 
is  melted  down  a  fecond  time  in  another  furnace,  intermixt 
with  charcoal.  A  ftrong  blaft  of  air  being  impelled  on  th«^ 
fur£ace  of  the  metal,  its  fufion  is  remarkably  promotdd  ;  the 
iron  thickens  into  a  mafs- called  a  hop^  which  is  conveyed  Un- 
der a  large  hammer  raifed  by  the  motion  of  a  water-wheel. 
The  iron  is  there  beaten  into  a  thick  (qua re  fbrm,  is  theA 
heated  again  until  almoft  ready  to  melt ;  and  is  forged :  bj 
Ol  few  repetitions  of  this  procefs,  it  becomes  corapleatly  MnU 
leable^  and  is  at  length  formed  into  bars  for  fale. 

12.  Iron  in  this  ftate  of  malleabitity^  is  much  fofter  than 
before,  and  of  a  fibrous  texture.  But  if  it  is  ftill  crude  and 
brittle,  after  the  above  procefs,  St  (hews  that  there  have  re- 
mained heterogeneous  matters,  being  hidden  in  its  interfticesf 
ivhich  muft.be  expelled;  for  this  purpof<;  the  iron  mufl  bd 

ilratificdt 
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ferted  with  Becher,  that  iron  may  be  melted 
out  of  every  earth,  by  adding  only  a  phlogif- 
ton ;  fince  in  that  cafe  this  metal  might  alfo 
be  got  out  of  Mujcovy  giafs,  pure  quartz^  chalky 

white 


ilratiiied  with  charcoal-duft  within  a  proper  furnace,  heaped 
up  in  good  quantity  in  Jlrata ;  then  the  fire  mufl  be  blown  : 
pretty  ftrpngly,  fo  as  to  bdng  it  to  a  fufion,  which  is  to,  be 
helped  by  the  addition  of  fufiblc  fcorias,  or  of  fand.   The  fire  ^ 
muft  not  be  much  greater  than  neceflary  to  make  all  thefe . 
jnelt  as  equally  as  poflible ;  to  obtain  this  end,  the  melted  mais 
muit  be  agitated  here  and  there  with  poking  rods  of  wrought*, 
iron,  in  order  to  make  every  part  feel  alike  the  adion  of 
the  fire  and  air ;  and  the  increafing  fcorias  taken  out  oikc 
or  twice. 

13.  In  the  mean  time  a   great  many  fparkles  will  b^. 
thrown  out  from  the  iron,  which  diminifli  the  more  as  the. 
iron  comes  nearer  to  the  defired  degree  of  purity,  b\u  tbey.» 
never  ceafe  entirely.    The  burning  coals  being  then  removed^ 
and  the^  fcoria  conveyed  out  of  the  fire,  through  a  channel 
made  for  that  purpofe ;  the  iron,  by  leflbning  the  violence, 
of  the  fire,  grows  folid,  and  muft  be  taken  out  red-hot,  and 
tried  by  ftriking  it  with  t  hammer.     If  it  proves  crude  ftill,. 
let  the  melting  be  repeated  j  and  when  it  is  at  laft  fufficiently 
purified,  it  is  to  be  hammered,  and  extended  various  ways, 
by   making   it    red-hot   many   times    over ;    this   done,  .  it 
will   no   longer  be   brittle,    even    when  cold,    as    Cramer 
afierts, 

14,  Caft  iron  has  of  late  been  brought  into  the  mal- 
leable ftate,  by  paffing  it  through  rollers,  inftead  of  forging. 
it.  Indeed  this  feems  to  be  a  real  improvement  in  the  pro-, 
cefs,  as  well  in  point  of  difpatch,  as  in  its  not  requiring 
that  Ikill  and  dexterity,  which  forge-men  only  acquire  by 
long  praAice.  If  the  purpofes  of  commerce  fliould  require 
more  iron  to.be  made,  it  will  be  eafy  to  fabricate  and  cre6t 
rolling  machines,  though  it  might  be  impracticable  to  pro-? 
cure  expert  forge -men  in  a  fliort  time, 

13.  This  method  was  difcovered  by  Henry  Cort  of  Gof-^ 
port,,  who  obtained  an  exclufive  privilege,  granted  by  the 
king's  patent.     By  this  procefs  the  raw  or  caft-iroft  is  freed 

from 
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nvhite  tranfparentflmr^  &x.  which  probably  ha$ 
never  yet  been  done. 

Nature  has  beftowed  on  Sweden  an  im- 
menie  (lore  of  iron  ores;  fo  that  whole  mouri* 
tains,  HI  Tornea  and  Lappmark  in  Lapland^ 
confift  folely  ot  a  pure,  and  a  very  rich  ironi- 

ore. 


from  the  impurities,  which  are  not  difcharged  in  the  commoa 
methods  of  rendering  this  metal  malleable;  for  iron  it 
in  itfelf  a  fimple  homogeneous  metal ;  and  all  iron  muft  be* 
come  equally  good,  if  it  be  purified  from  the  heterogenepuj 
and  unmetallic  particles  that  are  any  ways  mixed  with  it. 

16, ,  The  drdinary  method  of  converting  caft  iron  int^ 
malleable  J  is,  as  have  been  feen,  by  employing  great  quan- 
tities of  charcoal,  which  furniOies  phlogifton,  and  remetaU 
lizes  the  particles,  which  are  unmetallized,  and  mixed  with 
the  heterogeneous  matters  contained  in  the  fufed  mafs :  but  ia 
Cort's  method  there  is  no  need  of  charcoal,  inftead  of  whicji^ 
only  fea-coal  is  employed ;  becaufe  the  objeft  is  not  to  rc- 
metallize,  but  only  to  expell  what  is  unmetallic;  inftead 
of  endeavouring  to  reftore  the  calcined  parts  with  char- 
coal  at  a  great  cxpence,  and  ftill  leaving  the  bufinefs  un- 
done. 

« 

a.  Thp  iron  is  only  heated  and  wrought  limply  by  the  heat 
©f  the  flame,  inftead  of  being  mixed  with  the  burning  fuel 
and  allies,  which  are  not  eafily  difengaged  afterwards  from 
the  metal. 

^  b.  The  method  of  fqueezing  it  between  the  rollers,  forcet' 
out  the  melted  flags  from  the  metallic  pores,  and  brings  its 
metallic  fibres  into  a  perfed  folidity,  and  clofe  contadt,  fo  that 
they  arc  obliged  to  cohere  much  more  perfectly  to  each  other, 
than  by  the  interrupted  and  partial  adion  of  the  hammer. 

d.  By  the  operation  of  being'  long  ftirred,  the  fulphu- 
reous  particles  are  more  difpofed  to  be  difengaged,  and 
are  burned  away  in  the  form  of  blue  fparks ;  the  metal 
then  begins  to  curdle,  and  to  lofe  its  fufibility,  like  foldejr 
when  it  juft  begins  to  fettle ;  the  metallic  particles  meeting 
and  coalefcing  together,  muqh  like  the  churning  of  milk, 
where  the  cream  is  feparated  by  the  union  iforhiQd  between 

""  the 
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pre,  L?rge  veinp  of  the  fame  ore  are  Iikewi(p 
found,  in  almoft  every  province  of  that  king? 
i^ocn,  of  fuch  a  nature,  that  few  couqtries  paq 
pfoduce  better  or  richer. 

T|tie  magnetical  powpr,  uith  refpe^t  to  it^ 
prinpiples  an4  origiqi  i^  po  bettier  undprfloo^ 

than 
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the  fibrous  particles  of  the  cheefe.  The  curdles  formed  into 
a  conne6ted  mafs  become  what  is  called  loops,.  The  procpfi 
is  as  follows  5 

17.  FJve  or  i^  hundred  weight  of  raw,  cafl-iron  j(and  eye|i 
of  col4'Jhort  iron),  is  brpught  into  a  low  fufion,  on  a  kiq4 
of  hearth,  or' low  furnace,  in  which  \x  lyes  to  the  dqpth 
of  about  6  inches.  One  or  two  workmen  continually  flip 
this  fufed  mafs,  with  long  iron  pokers,  for  about  4  or  ^ 
hours.  The  heat  is  then  lowered':  the  men  fafhion  the  iroji 
•intp  narrow  pieces  of  about  3  \  feet  long,  and  3  inche.s 
fquare,  with  long  knives  or  x:hifels  jpade  for  that  purpofc. 
'They  are  then  heated  to  the  welding  degree,  and  h'ana* 
inercd  to  expel  and  fcatter  the  unmetallic  drofs,  Thefe 
jiabs  arc  then  formed  to  a  Wedge  point  at  one  ^nd,  in 
order  to  adapt  them  to  be  received  between  the  rollers : 
rhey  arc  malleable  already,  but  they  contain  ftill  fomc 
drofs. 

18.  They  are  then  heated  again  to  the  hotcft  welding 
heat  in  the  air  furnace:  and  immediately  paffed  through  largi? 

iron-rollers,  turned  by  a  water-wheel,  or  by  horfes.  If  the 
end  prefented  to  the  rollers  ihould  flip,  infhead  of  entering,  ^ 
boy  who  Hands  ready,  throws  fomc  fand  upon  the  iron,  anfl 
it  goes  in  eafily.  Much  foreign  and  heterogeneous  matter  U 
■fqueezed  out  by  the  rollers;  and  the  iron  comes  out  in  $, 
•purer  malleable  ilate.  The  fame  heat  will  fcrve  to  pals  the 
iron  through  two  ferts  of  rollers,  which  are  groved  fo  as  to 
'/afliion  it  info  nail-rods^  or  other  forms ^  according  to  the 
required  purpofes. 

19.  Various  and  repeated  feyere  trials  have  been  made  in 
the  Royal  dock- yards  of  England,  as  I  have  been  informed, 
in  the  prefence  of  perfons  of  knowledge  and  rank,  to  prove 

'the  Jlren^th^  malleability^  and  foftnejSy  or  teufbnefs  of  this 
*•*  •         'i'  new 
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than  eledricity,  yet  fomething  more  .with  re- 
fpe6t  to  its  effe6ts.  Though  both  thefe  qua^ 
lities  are  now  cp^ifidered  as  different  powers, 
they  may  perhaps  in  time  be  regarded  as  fome- 
thing nearer  allied  to  each  other. 

The 


liew  iron  ;  and  it  h^s  .proved  to  be  equal,  and  even  fometimci 
iuperior  to  the  belt  Swedifli  iron.  But  I  cannot  conceive, 
indeed,  by  what  lingular  fatality  fo  great  an  improvement 
in  maaufaiSluring  this  moft  ufeful  metal,  has  not  yet  beca 
generally  adopted  by  our  Eaglifll  iron-mafters.    • 

zQ,  Steii'is  iron  in  an  intermediate  ftate,  between  caft-iroa 
^nd  malleable  iron,  which  is  foft  and  tough.  The  iron,  run 
from  fojne  Qcrin^n  ores,  is  found  to  be  a  good  Heel,  whea 
iforged  only  .to  a  certain  point. 

But  the  befi:  fteel  is  ufually  made  by  cementation  from  the 
beft  forg^  iron,  with  matters  chiefly  of  the  inflammable 
Jciad.  Two  parts  of  pounded  charcoal,  and' one  of  wood 
^{hes,  is  e deemed  a  good  c$;ment.  The  charcoal  dufl:  may  be 
made  of  banfSy  horns^  leaihir^  and  hairs  of  animals,  or  of  atiy 
of  thefe  ingredients,  after  they  arc  burned  in  a  clofe  -veflcl, 
till  they  ^v,t  Wack ;  thefe  being  pulverized^  and  mixed 
^th  wQod-aibep,  rauft  be  well  mixed  together.  The  iron 
bars.flioul4  be  of  puce  metal,  not  over  thick,  and  quite  free 
^rom  hetero.geneous  matters :  their  ilexibility,  both  when  hot 
and  when  co\d^  is^a  very  good  iign  thereof.  A  deep  crucible, 
two  or  three  iiH^es  higher  than  the  bars,  is  to  receive  part  of 
the  ccm,eQt,  jyt^l/prefled  j^t.the  bottom,  to  the  Height  of  i  *  inch  5 
^nd  the  bars  are  to  be  placed  perpendicularly,  about  one 
inch  diflant  irom  the  fides  ,of  the  yeifel,  and  from  each  other. 
All  the  .i()terilices  are  to  be  filled  with  the  fame  cement, 
and  the  i?i^bp|e  convered  to  the  top  with  it ;  .then  a  tile  is 
applied  tp  cover  the  veffe),  flopping  the  joints  jwith  thin  lute, 

zi.  The  cnicible  is  then  to  be  put  in  the  furnace,  and.a 
ftrong  fire  is  to  be  made  thatjt  be. kept  moderately  red  hot  for 
^  or  10  hours  tpgether;  at  the  end  of  wbich  time  they 
iyill  be  found  jCopvcrted '  into  fteel.  If  the  cementation 
bp  continued  too  long,  the  fleelwiltbecomCieacceflirely  brittle, 
^Qc^pable  pf  bei^g  welded^  .^nd  :9|>t  ito  crack  and  fly  in 

forging, 
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The  magnetical  power  is  not  innate  in  the 
iron,  but  is  coUefted  into  it  by  degrees,  as  is 
verified  by  experiments ;  it  may  be  expelled, 
it  may  vanifli,  and  become  colledled  again,  as 

It 
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forging.     On  the  contrary,    fteel  cemented  with  abforbenjt 
earths  is  reduced  to  the  ftate  of  forged  iron. 

2  2.  Steel  is  further  purified,  for  making  the  niceft  kinds 
of  inftruments,  fuch  as  lancets^  ptn^knivis^  razorSy  and  vtfW- 
#ifi  pieces y  for  the  beft  kind  of  waUkes^  time^keepers^  or  chro» 
nometersj  and  A/ironomical  regulators.  This  purification  of 
ilecl,  coniifts  in  melting  it  again  with  a  ftrong,  but  regular, 
fire  in  a  crucible,  the  better  to  free  it  from  the  hetcrogeneoui 
parts,  and  little  flaws,  that  may  be  contained  in  it.  It  it 
then  called  caft-fteel^  when  fufed  into  bars :  which  name, 
however,  docs  not  imply  that  the  pieces,  for  inftance  the  caji^ 
Jieel  ra%ors^  have  been  really  call  in  their  prcfent  fliape  ;  for 
they  muft  be  forged  from  the  bar,  after  it  is  caft.  The  fufion 
inuft  have  been  perfect,  fo  that  the  metallic  parts  be  rendered 
Uniform.  The  metal  diminiflies  a  little  by  this  procefs,  for  a 
bar  of  common  ftecl  36  inches  long,  will  afterwards  produce 
another  only  of  35  ;  if  properly  fufed  and  purified. 

23.  The  caft-Jieel  will  not  bear  more  than  a  red  heat  t 
otherwife  it  runs  away,  like  fand  under  tie  hammer,  if  the 
heat  is  pufhed  to  the  welding  degree.  Dr.  Watfon  fays, 
that  this  manufadure  of  caft  ilcel  was  introduced  at  Sheffield 
only  about  40  years  ago,  by  one  Waller.  I  knew  this  man,  who 
was  flill  living  about  the  year  1765;  he  dwelled  at  St.  Bar- 
tholomew's clofe,  and  was  a  galloon-wire  drawer  by  trade* 
The  difficulty  of  procuring  fmall  cylinders  of  good  fleeJ,  to 
flatten  the  wire  for  lace^work  in  his  bufinefs,  whofe  defcft 
proceeded  from  the  bad  texture  of  the  fleel,  fet  his  imagi- 
nation on  the  enquiry  after  a  method  of  purifying  the  metal  td 
a  greater  perfection :  and  he  thought  that  a  new  fufion  of  it 
•was  the  a^ofl  likely  to  accomplifh  his  views.  After  fome  trials, 
he  at  laft  fuccceded ;  but  it  was  foon  known  to  others,  who 
got  the  advantages  for  themfclves,  of  which  ill  fate  the  real  in- 
ventor very  bitterly  complained  till  the  'end  of  his  life.  His 
own  name  was  even  forgotten,  as  one  Huntfman  pradlifed  this 
art  f o  fuch  an  extent,  that  cajl  Jitel  was  known  under  his 
fble  name  afterwards* 

24.   But 
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it  were  out  of  the  air :  fince  the  natural  load- 
ftoncs  for  the  moft  part  occur  in  fmall  veins  to 
the  (Jay,  whereas  at  a  greater  depth  only  re- 

fraftory 


24.  But  before  this  difcovery,  made  by  Waller  in  England, 
this  kind  of  fleel  was  made  already  in  Germany,  as  W'atfoii 
aflerts ;  and  from  thence  fome  fmall  quantities  were, brought 
to  England  at  a  confiderable  price.  Since  that  time  this 
branch  of  bufinefs  is  carried  on  advantageoufly  at  Sheffield  ; 
for  the  manufa6tures  there  farnifti  a  great  abundance  of 
broken  tools  and  old  bits  of  fteel,  at  a  penny  a  pound, 
which,  after  fufion  and  purification,  feU  for  lo  or  12  times 
as  much.  , 

25.  It  18  a  valuable  property  of  iron,  after  it  is  reduced 
into  the  ftate  of  fteel^  that  though  it  is  fufficicntly  foft  when 
hot  or  when  gradually  cooled,  to  be  formed  without  difficulty 
into  various  tools  and  utenfils  j  yet  it  may  be  afterwards  ren* 
dered  more  or  lefs  hard,  even  to  an  extreme  degree,  by 
limply  plunging  it,  when  red-hot,  into  cold  water.  This  is 
called  temper mg.  The  hardnefs  produced  is  greater  in  pro-, 
portion,  as  the  fteel  is  hotter,  and  the  water  colder.  Hence 
arifes  the  fuperiority  of  this  metal  for  making  mechanic 
inftruments  or  tools,  by  which  all  other  metals,  and  eVen' 
itfelf,  2Xtjiled^  drilled^  and  cut.  The  various  degrees  of  hard- 
nefs given  to  iron,  depend  on  the  quantity  of  ignition  it 
pofTefTes  at  the  moment  of  being  tempered,  which  is  ma- 
nifefted  by  the  fucceffion  of  colours,  exhibited  on  the 
furface  pf  the  metal,  in  the  progrefs  of  its  receiving  the 
increaiing  h«at.  They  are  the  pliow'tjh'whhe^  yetovj^  gold-* 
co'our,  purple^  violet^  deep^blue^  and  yellowi/h-white;  after 
which,  the  compleat  ignition  takes  place.  They  proceed  from 
a  kind  of  fcorification  on  the  furface  of  the  heated  metal. 

26.  A  bar  of  clean  white  fteel  may  be  made  to  aiTume  all 
the  above  colours  at  once,  by  placing  one  end  in  the  fire, 
and  keeping  the  other  end  out,  which  is  fuppofed  of  a  proper 
iengrh  to  remain  cold. 

2-^.  Thefc  colours  ferve  as  figns  to  direct  the  artift  in  tem- 
pering this  metal .  For  though  ignited  fteel,  fuddenly  quenched 
in  very  cold  water,  proves  exceffively  hard  and  brittle  ;  yet  it 
may  be  reduced  tg  the  rcquii*ed  degree  of  temper,  by  heating 

C  c  c  it. 
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fraftory  iroii-ores  are  found.  Th^re  is  the 
fame  difference  between  an  artificial  piagnet  of 
Dr.  Knight's,  and  a  bar  of  fteel,  whether  of 

the 
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it,  till  it  exhibits  a  known  colour.  This  is  the  method  employed 
in  this  proccfs  by  the  artilh.  As  loon  as  the  piece  of  fteel 
is  compleatly  ignited,  they  plunge  it  in  a  very  cold  water; 
and  as  foon  as  it  loofes  its  fiery  appearance,  they  take  it 
out,  rub  it  quickly  with  a  file,  or  on  a  plate  covered 
with  (and,  that  it  may  have  a  white  furface.  The  hfeat, 
which  is  ftill  within  the  metal,  foon  begins  to  pi'oduce  the 
fuccelHon  of  colours.  If  a  hard  temper  is  defired,  as  foon 
as  the  yellow  tinge  appears,  the  piece  is  dipped  again,  and 
flirred  about  the  cold  water.  If  the  pwple  appears  before 
the  dipping  it,  the  temper  will  be  fit  for  tools  employed  ii\ 
working  upon  metals;  if  dipped  while  blue^  it  will  be  pro- 
per for  fprings,  and  for  other  inftruments  fit  to  cut  all  forts 
of  foft  fubftanccs ;  but,  if  the  lall  pale  colour  be  waited  for, 
the  fteel  will  not  be  hard  at  all. 

29.  This  procefs  fliews,  th'at  the  minuteft  particles  of  the 
metal  are  hurried  by  the  fire  into  a  violent  motion  among 
tbemfelves  j  and,  if  the  heat  befuddenly  checked,  they  remain 
forcibly  ftretched  againft  each  other,  and  retained  out  of  their 
natural  pofition;  of  courfe,  they  are  prevented  from  receeding 
or  Aiding  to  another  point  of  mutual  contact,  neither  can  the  me- 
tallic texture  be  then  allowed  to  adapt  itfelf  to  another  fliape  or 
polition,  and  receive  a  new  form.  On  this  account,  almoft 
all  foft  metals,  if  capable  of  being  well  hammered,  do  not 
f;iil  of  bec^piing  harder  and  ftiffer  afcer  the  operation; 
and  their  fpccilic  gravities  are  accordingly  increafed,  becaufe 
the  fame  quantity  of  matter  is  then  comprcfted  into  a  leffcr 
volume ;  whiUt  it  is  well  known,  that  hard-fteel  is  fpecifically 
lighter  than  after  irhas  been  hammered,  'Z/'/z.  in  the  propor- 
tion of  7,704  to  7,195,  according  to  MufTchenbroek. 

30.  Ir  dciervcs  notice,  that  a  piece  of  iron  is  rendered 
confiderahly  warai  by  hammering,  fo  as  to  even  become  red 
hot.  It  ilcms  :hat  phloc^ifton  is  thereby  fqucczcd  out  of  the 
metal,  end  is  immediately  attracted  or  abforbed  by  the  fur- 
round  in;;  :\u\  to  which  it  has  the  grcatcft  afHnity  ;  and 
being  deprived  of  its  own  fpecific  heat;  this  lalt  becomes 
UnfioU  on  the  metal. ,  But  p.t'ter  the  iron  has  been  compleatly^ 

6  hammered 


the  fame  fhape  or  not,  as  between  a  natural 
loadfton^;  and  a  blackifh  blue  iron-ore;  whence 
it  is  ridiculous  to  infifl:  with  a  certain  author^ 

that 

• 

hammered  once,  it  is  aflerted,  that  it  cannot  be  rendered  agaiii 
red  hoi  by  the  fame  operation,  becaufe  no  further  compretfion 
can  then  be  made, 

31.  Hard  fteel  is  the  only  metal  that,  being  (truck  (lantwifc 
with  the  fliarp  edge  of  a  flint,  or  of  another  hard  flone, 
produces  fparks  of  fire.  The  minute  particles  of  the  metal 
are  driven  off  with  extreme  rapidity,  their  phlogifton  is  fet 
lobfe,  inilantly  attracted  by  the  air,  whofe  fpecific  heat^  or 
Jircy  rufties  into  the  metallic  particles,  inflames,  and  burns 
them;  and  they  become  truly  calcined  into  fcoria,  as  may. 
be  feen  when  examined  with  a  magnifier;  for  they  are  mofllyjas 
little  hollow  balls,  about  one  hundredth  of  an  inch  in  diameter* 
of  black  or  greyifli  colours,  like  the  cinders  of  a  black-fmith's 
forge. 

32,  The  theoretic  folution  of  the  two  laft  phsenomcna 
have  been  lately  reje.5ted  by  the  modirn  aerial^  French  Philofo'" 
pherSy  who  abfolutely  deny  the  very  exigence  of  what  has 
been  cdMcd  phhgijion  fince  the  time  of  Stahl;  but,  until  they 
can  give  a  more  intelligible  and  a  better  grounded  etiology 
oJF  thefe  fads,  by  the  evident  properties  of  their  airs^  every 
philofopher  remains  at  liberty  to  ^ifregard  their  oppoiition* 

33.  P.  S,  I  had  forgot  to  obferve  upon  the  text  4  p-  719* 

tha.t  iron  is  often  manufactured  fo  as  to  be  150  times,  and^vetv, 

above  630  times  more  valuable  than  gold.     I  lately  weighed 

fome  commpn  watch  pendu^um'/pringi  at  Mr.  Tho.  Wright's 

watch-maker  to  the  King,  fuch  as  are  fold  at  half  a  crown  bf 

the  London   artiils   for   common   work ;    and  ten  of  then;i 

weighed  but  one  fingle  grain.     Hence  one  pound  avoirdupois 

(:i:7ooogr.)  contains   ten  times  as  many  of  thefe  fprings ; 

which,  at  half  a  crown  apiece*  amount  to  i^^o  pounds  /ierU 

The  troy  ounce  of  gold  fells  at  4  pounds  ikrhng,  and  the 

pound  (z:576ogr,)  at  48  pounds  lie rl.  which  gives  58,33 

(or  58  pounds  6  fliillings  and  7  pence)  for  each  pound  aver* 

dupois  of  gold/ :  and  of  couife  U,^j;r  150*  ^ 

^  54.  But  the  findulum-jprings  of  the  beft  kind  of  watches, 
fell  at  half  a  guinea  each  :  and  at  this  rate,  the  above  men« 
tioned  value  dauil:  be  increafed  in  the  ratiQ  of  1*  tb  4,2 ;  viz. 

.     C  «  c  a  of 
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that  no  iron- ore  can  be  attrafled  by  the  load- 
ftone,  but  what  of  itfelf  contains  fome  magne- 
tical  virtue. 

of  half  a  croujiy  to  half  a  gunea  :  which  will  amount  to 
36750  pounds  (lerling;  and  this  fum,  divided  by  the  vahic  of 
this  pound  of  gold,  give^,  above  630  to   the  quotient. 

35.  N.B.  2.  Ifliould  have  noticed  alfo  at  p.  750,  that  tlie  at- 
traction between  the  iron  and  the  loadjlone  is  the  fureft  teft  to 
difcover  the  prefence  of  this  metal  in  any  ore  whatever  5  for 
there  is  not  any  other  body  but  iron,  that  is  attra(5led  by  the 
natural  load-ftone,  or  by  the  artificial  magnet,  which  has  the 
very  fame  property,  and  is  compofed  of  hard  ileel,  properly  im- 
pregnated with  the  magnetic  power. 

36.  But  very  few  iron  ores  are  really  attracted  by  the 
load-ftone,  before  they^have  been  made  red-hct,  as  Cramer 
alTerts.  He  directs,  for  this  purpofe,  to  reduce  into  powder 
the  ore  that  is  to  be  tried,  by  pounding  it  in  a  brafs^ mortar^ 
but  never  in  an  ircn^onei  the  powder  is  to  be  put  in  a  crucible, 
well  covered  and  liited,  adding  to  the  powder  a  fmall  quantity 
of  tallow  :  thfn  being  placed  in  a  furnace,  let  it  be  made 
red-hot,  for  about  one  hour,  in  a  flrong  fiie.  When 
cold,  the  powder  is  to  be  extended  upon  a  flieet  of  fmooth 
paper,  and  applying  very  near  to  it  the  load-ftone,  or  the 
njagnet ;  if  there  are  any  particles  of  iron,  they  will  be 
attraded  by,  and  will  {lick  to  it. 

37.  It  is  remarkable  that  iron,  even  adulterated  with  other 
metals,  or  ferci-metals,  without  excepting  arfenic,  is  not 
thereby  rendered  altogether  unfit  to  be  attraftcd  by  the  »»• 
tural  or  artificial  load-ftone  j  although  the  power  of  being 
attracted  is  lefTened,  but  not  extinguilhed,  in  proportion  to 
the  quantity  of  the  extraneous  matters. 

38.  Antimony  however  is  the  only  metallic  body,  that  can 
prevent  tiiis  attractive  force  between  iron  and  the  load  flonc, 
as  the  fame  author  remarks.  (N'  360  of  Art  of  EJfaying  Me-* 
tals :  p.  141.)  He  adds  alfo  that  fulphur  fcarccly  prevents 
the  lame  attraction  :  but  Maquer  fays  politively,  that  fulphur 
is  alfo  a  fubtlance,  that  can  hinder  the  reduced  iron  from 
being  ntir.icleJ  by  the  load-ilionc.  S:e  tks  anicie  Mblybdenc 
in  /?/j  Chemical  Dictionary.  Jt  is  rather  odd,  that  fo  little  no-' 
tice  has  been  taken  by  other  mineralo^^ical  writers  and  philofof 
phers,  of  i\\^  aClion  of  thefe  two  fubilances  on  this  general 
j>ropcrty  of  iron  !  Thg  Editor^  f  om  Bergman^  isfc. 

ORDER 
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ORDER    THE    THIRD. 


Seml-metals. 


SECT.    348.    (221.) 

Bifmuth,  Tin-glafs.  Btfmuihum^  Marcafita 
officinalis^  Lat,  AJkbly^  Swed,  Wijmutb^ 
Germ, 


This  femi- metal  is \a\^ 
a.  Of  a  whitifli  yellow  colour. 


b.  Of 


[a\  Bifmuth,  or  vifmuth,  is  the  heavieft  of  all  the  brittle 
metaU,  called  femi-metals. 

Its  fpecific  gravity,  according  to  Kirwan,  is  from  9,600  to. 
9,7000, 

Nitrous  acidy  and  aqua  regta,  diflblve  it  perfe^lly. 

The  vitriolic  acid  muft  be  boiled  nearly  to  dryncfs,  before 
it  a£t8  upon  this  femimetal :  and 

.The  >»f/rw//V  acid  only  attacks  its  calx.  * 

The  quantity  of  phiogifton,  which  refifts  the  action  of  men- 
flnia  on  it,  is  exprefled  by  57  ;  and  its  power  of  retaining  it, 
ranks  it  in  the  feventh  place.  ^ 

It  melts  at  the  heat  of  494  degrees.     Bergman. 

Its  folution  by  nitrous  acid  is  cryflallifable,  into  quadrila- 
teral pyramids.     ^Valleriui. 

The  addition  of  pure  water  to  the  nitrous  folution  of 
bifmuth,  precipitates  its  calx,  and  is  the  criterion  by 
which  this  femimetal  is  diilinguifhed  from  all  other  metals. 

This  white  calx,  called  Magijiery  of  Bifmuth^  is  ufed  by 
the  fair  fex,  as  a  paint  to  whiten  the  ikin,  and  improve^ 
the    complexion  ;     which,    however,     it    gradually  impairs 

C  c  c  3  very 
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b.  Of  a  laminated  texture,  yielding  under  the 

hammer,  and  neverthelefs  very  brittle. 
e.  Its  fpecific  gravity  to  water  is,  as  9,700 ; : 

lOOQ. 

^,  It  is  very  fufible,  calcines  and  fcorifies  like 
lead,  if  not  rather  eafier,  and  therefore  it 
works  on  the  cqppel.  It  is  confiderably  vo- 
latile in  the  fire. 

<.  Its  glafs  or  flag  becomes  ycUowifli  brown, 
and  has  the  quality  of  retaining  fome  part 
of  the  gold,  if  that  metal  has  been  melted, 
calcined,  and  vitrified  with  it. 

y".  It  may  be  mixed  with  the  other  metals,  ejB-^ 
cept  cobalt  and  zink,  making  them  white 
and  brittle. 


v6ry  rerifiarkably.  Strong  fmells,  fulphureous  vapoursf,  and 
very  odorous  emanations,  immediately  turpi  this  cofmetic 
into  a  brown  Or  black  colour. 

The  magiftery  of  bifmuth  appears  to  have  indeed  fomp 
latent  corrofive  quality  j  and,  when  freely  ufed  as  a  cof- 
inetic,  mnft  ba  very  hurtful.  It  gradually  impairs  the  na- 
tural complexion ;  and  leaves,  for  old  age,  a  coarfc,  dif- 
^reeahle^  and  ugly  ikin. 

It  is  faid  that  this  magiflery  produces  a  whitenefs  in  gny^ 
reddijb  J  yellow  y  or  othsr  coloured  hair;  but  the  contrary  is 
pvinced  by  experiment ;  for  it  changes  the  whiteft  flaxen  hair 
firfl  to  a  yellowijhj  then  to  a  yello';vifi''hTov:t\f  afterwardf 
to  a  dark-brown^  and  at  laft  to  a  btackijh  colour^ 

The  tryal  may  be  made  in  two  ways ;  by  boiling  the 
hair  in  water,  along  with  the  magiftery  ;  or  by  applying  the 
pnagiftery  mixed  with  pomicum,  or  hanging  the  hair  in  the 
fun  greefed  with  it.  The  oftcner  this  is  repeated,  the  darker 
will  the  colour  be.  We  may  therefore  judge  from  hence^ 
that  this  magiftery  is  lefs  fit  for  the  purpofc  of  cofmetic, 
fhau  any  other,    tl^at  evev  was  recommended   to   the   fiv^ 
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g.  It  is  foluble  in  aqua-fortis,  without  im* 
parting  to  it  any  colour ;  but  to  the  aqua- 
regia  it  gives  a  red  colour,  and  may  be  pre- 
cipitated out  of  both  thefe  folutions  with 
piire^water^  into  a  white-powder,  which  is 
called  Spanijh  white.  It  is'alfo  precipitated 
by  the .  acid  of  fea-falr,    which  la(l  unites 

;   with  it,  and  makes  the  Vifmuium  corneum. 

h.  It  amalgamates  eafily  with  quickfilver. 
Other  metals  are  fo  far  attenuated  by  the 
bilmuth,  when  mixed  with  it,  as  to  be 
{trained  or  forced  along  with  the  quickfilver 
through  ikins  or  leatijer. 


S  £  C  T.    349.    (222.) 

Native  Bifmuth. 

-      ^ 
I 

Bifmuth  is  found  in  the  e^rth. 

A.  Native,  Vifmutugt  Nativum\.li\. 

. , — . — — . 

Mofl  metallic  fubflances  unite  with  bifmuth,  and  are  ren- 
dered more  fufible  by  its  addition. 

It  is  ufed  jn  m;\\i\ng  pewter y  printers  types^  Jhlder^  &c. 

The  great  fulibiiity  of  the  mixture  of  bifmuth,  tin,  and 
Jead,  renders  it  of  a  great  ufe  in  making  collars  for  the  axles 
of  fome  mechanical  inftruments  to  run  in.  The  Editor  from 
Neumann,  Nicholfon,  &:c. 

\b'\  This  is  the  nioft  common  of  all  native  metallic 
fubftanccs  j  and  is  generally  found  cither  in  cubes,  or 
octagons;  or  of  a  dendritical  form ;  or  in  that  of  thin  laminae^ 
■invcfting  the  ores  of  other  metals,  p&rticulai'ly  thofe  of  Co- 
balt ;  from  which  is  eafily  diHinguifhed  and  feparated  by  its 
great  fufibili'ty. 

It  is  faid  to  be  fometimcs  found  alloyed  with  filver.  In 
fuch  cafc  it  may  be  eafily  feparated  by  its  folution  in  nitrous 

C  c  c  4  acid; 


N. 
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This  refembles  a  regulus  of  bifmuth,   but 
coi^fifts  of  fmaller  fcales  or  plates. 

1.  Superficial,  or  in  crufts, 

2,  Solid,  and  compofed  of  fmall  cubes. 
This  is  found  in,  and  with,  the  cobalt  ore, 

at  Schneeberg  in  Saxony,  and  other  foreign 
places :  Likewife  along  with  the  copper  ore, 
at  Nyberget  in  the  pariih  of  Stora  Skedwi^i  in 
the  jprovince  of  Dalarne, 


SECT.     350.     (223.) 
Bifmuth  Calciform. 

^,  In  forna  of  calx,  Vifmutum  calctforme. 
I.  Powdry  or  friable,  Ochra  vifmutU 
This  is  of  a  whitifli  yellow  colour:  it  is 
found  in  form  of  an  efflorefcence,  to  the  day, 
9t  Losi  in  the  province  of  Hellingland, 

It  has  beep  cuftpnaary  to  give  the  name  pf 
Flowers  of  Bifmuth  to  the  pale  red  calx  of 
cobalt^  but  it  is  wrong;  becaufe  neither  the 
calx  of  bifmuth,  nor  its  folutions,  become 
red,  this  being  ^  quality  belonging  to  the 
cobalt  \c\. 

I  have 


acid ;  for,  by  tlie  addition  of  water,  the  bifmuth  only  wiU 
be  feparated,  and  any  other  |n:ietal  will  remain  in  the  fo« 
lution. 

Native  bifmuth  15  of  a  yellowifti  white  colour ;  and  fo  fufibic 
as  to  melt  at  the  ^^fpe  of  a  candle,  when  pure.  The  Editor 
from  Kirwan  and  Wallcrius, 

(f  ]  Tl>ere  are  greeni/h-yellow  calces  of  bifmutbi  frequently 
fou^d  with  flittering  jparticl^s,  interfperfi^d  through  fiones  qf 

tawm 
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I  have  feen  a  radiated  criftallifation  of  a 
metallic  appearance,  which  was  found  at 
Schneeberg,  and  was  likewife  called  Bifmutb 
Fhwers;  but  in  the  fmall  trial  I  was  pernaitted 
to  make  on  it,  it  did  not  difcover  the  leaft 
marks  of  bifmuth,  but  anfwered  rather  to  zink^ 
if  zmk  may  be  fuppofed  to  exift  ia  a  native 
ilate. 

SECT.     351,     (Additional.) 

Bipnuth  mineralized  by  vitriolic  acid. 

This  ore  is  called  IVifmuth  Bluth  by  the 
Germans.  It  is  faid  to  be  of  a  yellowifli,  red- 
difli,  or  variegated  colour;  and  to  be  found 
mixed  with  the  calx  of  bifmuth,  incrufting 
other  ores.     From  Kirwan,  p.  23^* 


SECT.     352.    (224.) 

(Minerallfed  Bifmuth,  Vifmuium  Julphure  mlne-^ 

ralifaium[d'\. 

This  is,  with  refped  to  colour  and  appear- 
ance,  like  the  coarfe  teflellated  potter's  lead 

ore; 

various  kinds ;  filver,  and  other  metals,  are  alfo  found  in  this 
kind  of  ore :  'from  all  which  it  is  feparablc  by  folution  in  nitrous 
acid^  as  has  been  faid  in  note  [a]  to  p.  759,  Kirwan,  p.  333. 
[d"]  This  is  chiefly  found  in  Sweden;  is  of  a  bluifh  grey  co- 
lour, of  a  lamellar  texture,  and  teflcUar  form  like  galena ;  but 
snuch  heavier, 

It 
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are ;  but  it  confifts  of  very  thin  fquare  plates 
or  flakes,  from  which  it  receives, a  radiated  ap- 
j^arance,  when  broken  crofswife. 

I.  Witli  fulphur,  Vifmutum  fulphure  minera^ 
lifatum. 
a.  With  large  plates  or  flakes,  from  Baftnas 

at  Riddarfhyttan,    Bafringe  and  Stripas   in 
>    Weftmanlaad. 
I.  With   fine   or  fmall  fcales,    from  Jacobs- 

grufvan  at  Riddarfliyttan,    and   the   mines 

at  Lois,  in  the  parilh  of  Farila,  in  Helfmg- 

land. 


SECT,     35g.    (225.) 

.2.  Vljmutum  fcrro  Julphurato  mineralifatum., 

2.  With  fulphu rated  iron* 
a.  Of  coarl'e,  wedge-like  fcales,  from  Kongru^ 
ben,  at  Gellebeck  in  Norway  [^j; 

-  It  fometimes  prefents  parallel  ftriae  like  antimony ;  and  itf 
colour  is  variegated.  It  is  faid  to  contaia  alio  cobalt  and 
arfenic. 

This  ore  isveary  fufible ;  the  fulphur  moftly  feparatcs  in 
fcorification  ;  and  it  is  foluble  in  nitrous  acid,     FiQtn  Kirwan 

\e]  This  mineralifcd  bifmuth  ore  yields  a  fine  radiated  rc- 
gulus  ;  top  whichT€a4on  it  h^  b«>en  ranked  among  the  antU 
lononial  ores,  by  thoie.  who  have  i^ot  taket).  proper  care  to 
melt  a  pp.re  regulus,  or  defiitute  of  fulphur,  fix)m  -it ;  whUe 
others,  who  make  no  difference  between  regules  and  .pure 
nietals,  have  tlill  (TiOie  positively  afierted  it  to, be  only  an  an* 
.  limonial  ore.     The  Auiho> . 

In  bchnceherg  they  have  what  is  called  eotUmhin€ \A^vwlAi^ 
and  piumye  b'liinuih ;  the  former  has  iti  name  from  its  color. 
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SECT.     354.     (Additional.) 

Mineralifed  wtth  Sulphur  and  Arfenic. 

This  ore  of  bifmuth  is  of  a  vvhitifli-yellov^r, 
or  afli-colour[/j: 

Has  a  (hining  appearance,  and 

Is  compofed  of  finall  fcalos  or  plates,  inter* 
piixed  very  fmall  yellow  flakes. 

It  is  of  a  hard  and  folid  texture ; 

Sometimes  ftrikes  fire  with  hard  ftecl. 

Has  a  difagreable  fmell,  when  rubbed. 

Does  riot  eiFervefce  with  aquafortis: 

But  is  partially  diflblved  by  the  fame  acid.  • 

This  fokition,'  being  diluted  with  water,  be- 
comes a  kind  of  fympathetic  ink ;  as  the  words 


^  •- 


the  latter  from  the  texture.  The  latter  is  faid  tx>  contain  a 
great  qantity  of  cobalt.     Bunnich. 

In  the  dty  wa^  this  ore  is  extracted  from  its  fiooy 
bed,  by  mixing  2  ^arts  of  the  pulverized  ore  with  one  of 
pounded  glafs,  and  one-  of  calcined  borax,  melting  the 
whole  in  a  crucible  lined  with  charcoal.     K'trwan^  p.  33;* 

\f]  I.  There  is  alfo  a  grey  bifmuth-ore,  of  the  arfcnicated 
kind,  with  a  ftriated  form,  found  at  Hellingland  in  Sweden, 
and  at  Annaherg  in  Sa^ny. 

2.  Another  ore  of  bifmuth  of  the  fame  kind,  with  varie- 
gated colours  of  red^  blue^  and  yellow  grfjt  is  alfo  found  at 
Schneeberg  in  Saxony. 

3.  Striated  with  green  fibres  like  aq  Amianthus^  at  Mifnia 
in  Germany,  and  at  GiliebicJt  in  Norway* 

4.  With  yellow-red  (hining  particles,  called  Mines  de  Bif^ 
muth  Tigriis  in  French,  at  Georgiti/tadt  in  Germany,  and  at 
Annabtrg  in  Saxony. 

5.  The  minera  Bifmuthi  arenacea^  mentioned  by  Wallerins 
and  Bomare,  belongs  dfo  to  the  fame  kind  of  (he  acfenicated« 
pr^s.    The  Editor f  ^iiflji fromHomjit. 

Written 
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written  with  it  on  a  white  paper,  and  dried, 
are  not  diftiiiguilhed  by  the  eye ;  but,  on 
being  heated  before  the  fire,  they  afllime  a  yel- 
lowUh-colour.  This  ore  is  found  at  Rappolt^ 
and  Schheeberg  inr  Saxony,  Wallenm  zxxd  Bo^ 
tnare^ 


SEC  T.   ^^s^   {ize.) 

Ohfervations  on  Bifmuih  [g\. 

Although  Mr.  Pott  has,  in  a  feparate  Treatife 
onbilinuth,  ihewn,  that  it  is  diflblved  without 

giving 


r^7  Blfmuth,  oT  tin-gUfs,  io  itg  external  appearance, 
fras  a  great  refemjblance  to  reguius  of  anttmcny  -  and  zinc^ 
rfrffenng  little  othervvife,  than  in  the  largenfefs  of  its  plates 
er  IJcales ;  and  its  contrading  a  yeriowifh  caft  on  the  furface, 
when  expofed  to  the  air.  But  as  to  its  intriniic  properties, 
it  us  extremely  different ;  meeting  far  more  eafily,  not  eva- 
porating fo  readily,  being  differently  a6ted  upon  by  acids, 
jlroducirig  drfferent  effedls  upcJn  bther  metallic  bodies,  &c. 

When  bifmuth  is  kept  in  fufion,  and  is  (lirred,  it  foon  ca?- 
eines,  gaining  at  the  fame  time  an  ixicreafe  in  its  weight  of 
■ear  haFf  an  ourtce  upon  a  pound. 

The  calx  melts,  on  raifing.the  fire  a  little,  into  a  brownifh 
•r  ycItowiA  glafs,-  which  promotes  the  vitrification  of  earths, 
and  of  the  refradory  metallic  calces  more  powerfully:  and 
corrodes' and  finks  through  common  crucibles  more  readily, 
Aan  glafs  of  lead  irfelf. 

If  bifmuth  be  mixed  with  gold  or  filver,  a  heat,  that  is  but 
Jwff  fufficient  to  melt  the  mixture,  will  prefently  vitrify  a  part 
•f  the  bifmuth,  which  having  no  adtion  on  thefc  pcrfc6^  mc- 
ta&,.  feparates  and  glaztB  the  crucible  all  round. 

It 
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giving  any  colour  to  the  folution,  and  that  it  is 
precipitated  with  pure  water;  and,  though 
the  mnve-mafter  Mr.  Brandt  has  like wHe,  ia 
the  Adta  TJpfalienfia  for  the  year  1735,  given 
an  accurate  hiftory  of  the  cobalt ;  we  find 
neverthelefs  in  fome  new  authors  fuch  a  de- 
finition of  bifmuth,  as  includes  at  the  fame; 
time  the  principal  charadters  of  the  cobalt,  viz. 


It  melts  a  little  later  than  tin;  and  feems  to  be  the  mod 
fluid  of  all  metallic  fubftances. 

When  in  fufion  it  occupies  lefs  volume  than  in  its  folid 
flate ;  a  property  peculiar  to  iron  among  metals,  and  itfelf 
among  the  femimetkls. 

It  emits  fumes  in  the  fire  as  long  as  it  preferves  its  metallic 
form*  When  calcined,  or  vitrified,  it  proves  perfedly 
fixed. 

Calx  of  bifmuth,  l-ong  reverberated,  does  not,  as  fome  pre- 
tend, become  red  like  the  calces  of  lead.  It  fcarccly  retains 
even  the  form  of  a  calx ;  for  a  part  of  the  bifmuth  is  foort  re- 
vived into  its  metallic  appearance  by  the  flame.  None  of  the 
deflru(5tible  metallic  bodies  is  fo  eafy  of  revival  as  this  femi- 
metal.  If  the  veflel  be  covered,  and  all  inflamable  matters 
excluded,  vitrification  is  the  only  change  that  enfues. 

Bifmuth  cemented  with  fulphur,  readily  uuites  with  it, 
and  melts  ^afier  than  by  itfelf;  but  on  continuing  the  fire, 
they  foon  feparate  again,  the  bifmuth  falling  to  the  bottom, 
and  a  fulphureous  fcoria  fwiming  on  the  furface. 

Calx  of  bifmuth  likewife,  very  e&fily  abforbs  fulphur,  and 
forms  with  it  a  curious  needle-form  mafs,  exadly  refembline 
antimony,  contracting  a  reddifli  tinge  externally  on  cxpolure 
to  the  air.  The  quantity  of  fulphur  imbibed  is  Icfs  th.m  half 
the  weight  of  the  calx ;  a  part  of  the  fulphur  having  fublimed, 
when  the  operation  was  performed  in  a  retort,  in  that 
proportion. 

Silver  added  to  this  concrete,  melts  with  it  in  a  very 
gentle  heat,  into  a  brittle  regulus.  Gold  alio  unites  with  it, 
but  requires  a  much  ftronger  fire :  the  compound  is  brittle, 
in  appearance  like  an  ore,  with*  here  and  there  fome  flrie  or 
ihiniiig  particles. 

Copper 
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th^  of  giving  to  glafs  a  blue  qolovir,  and  to 
tityge  fojiutions  red.  This  coqfi^fioii  proceeds 
frotn  the  bifmuth  b^ing  corpinonly  foun4 
aoiong  cobalt  ores,  and  not  being  feparated  . 
from  it  but  by  the  way  pf  eliqu^tion  ;  during 
which  the  cobalt^  as  being  lefc  fufible,  re- 
mains,  and  is  by  the  worknien  Q^llcd  f^jjkut 
graufd  or  Bidnuth  grains. 

This 


Copper  melts  with  it  in  a  fmaU  heat,  with  remarkable  ' 
^ciliiy;  and  after  they  have  been  united,  the- compound 
continues  to  retain  Its  extraordinary  futibility.  On  the  addi- 
tion of  lead  to  this  compound,  a  new  combination  takes 
place;  the  copper  and  fuiphur  arife  to  the  furface  in  fcoria 
rcfecnbiing  an  ore,  whiUI:  the  bifmuth  and  lead  form  a  regu-  - 
lus  at  the  bottom. 

Ztnc  and  bifmuth  do  not  unire  together,  the  zinc  flawing 
<liftin^  upon  the  furf^tce,  and  burning  as  it  does  by  itfelf. 

Mercury  forms  witb-bifmuth^.  an  amalga«n,  which  readily 
^beres'to  iron.     If  the  iron,  coated  with  the  amalgam,  be 
expofed  to  the  fire,  the  mercury  exhales,  and  greatcft  part  af^^ 
the  bifmuth  remains  fixed  upon  the  iron,  which  then  looks  as 
if  it  had  been  filvered. 

If  mixtures  of  bifmuth,  with  fome  other  metals,  particu- 
larly lead,  be  amalgamated,  the  Itad  is  found  to  be  fo  dtte« 
ouated,  as  to  pafs  with  the  quickiil\rer  through  leather. 
On  {landing,  the  bifmuth  is  thrown  up  to  the  furface  in  form 
af  a  dark-coloured  powder,  the  lead  remaining  diifolyed  in 
the  quickfilver. 

Equal  parts  of  lead,  tin,  and  bifmutfi,  form  a  blacklfh 
fp'arkling  compound,  refembling  the  fmalUdiced  ores  of  lead. 
The  fpecific  giavity  of  a  mixture  of  bifmuth  and  copper, 
is  exa£lly  the  mean  gravity  of -that  of  the  two  ingrtdienis  un- 
mixed. But  mixtures  of  it  with  iron  are  fpecifically  lighter 
thaii  the  ingredients  feparately :  whlid  mixtui'eft  of  bifmuth 
with  gold,  tilver,  tin,  lead,  and  regulus.  of  antimony,  ar« 
heavier  than  before  by  tbemiblves  feparately. 

Tin  being  too  foft  of  itfelf  tor  making  veilcls  and  utemfils 
/  for  common  ufe^  it  generally  worked  with  £)me  additional 

ineiaiiia 
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This  error  is  excufable  in  thofe  who  do  not 
pretend  to  maintain  and  vindicate  their  ignor- 
ance, it  having  been  the  fate  of  the  femi- 
metals  to  be  but  very  little  examined.  If  the 
alchemifts  had  not  thought  the  quickfilver,  an- 
timony,  and  zink,  fit  tor  their  purpofes,  we 
(hould  very  likely  have  f{ill  Wanted  many  of 

thofc 


0 

metallic  matters,  of  which  bifmuth  is  one  of  the  principal. 
This  mixed  metal  is  called  pewter  in  England,  and  conftantly 
miflaken  abroad  for  pure  tin,  being  called  by  the  name 
of  this  lad  metal,     ^te  the  note  N^  9  io  page  643. 

Bifmuth  being  eafier  to  fufe  than  lead  or  tin,  is  mixed  with 
both   to  make  a  proper  folder  for  each. 

This  femi-metal  being  reduced  to  powder,  and  applied, 
with  the  white  of  eggs,  upon  turned  wood,  makes  it  look  ai 
iilvered,  after  it  is  dryed,  and  properly  rubbed  over  with  a , 
hard  poliftier, 

Bifmuth  is  preferable  to  lead  for  purifying  gold  and  filver 
by  cupellation,  fcorification,  &c.  For  it  more  eflfedually 
promotes  the  deftrudion  of  the  imperfedi:  metals,  and  the 
vitrification  of  the  earths,  calces,  or  any  refra6tory  matters 
blended  with  them ;  as  it  procures  a  greater  tenuity  in  the 
fution,  thanjead  is  capable  of  producing.  In  all  the  opera- 
tions of  this  kind,  where  fuiphur  makes  one  of  the  hetero- 
geneous matters,  bifmiuh  is  of  the  greateil  advantage  ; 
namely,  on  account  of  its  forming  with  that  concrete  an  ex- 
tremely fuiible  mafs,  whilft  lead  combined  with  fuiphur^ 
proves  extremely  refradlory. 

Bifmuth  has  been  too  often  employed  for  the  adulteration 
of  quickfilvcr,  as  rendering  a  very  confideYablc  proportion 
of  lead  intimately  united  with  it.      One  part  of  this  laft  ^ 
meial,  mixed  with  an  equal  one  of  bifmuth,  may  be  incor- 
porated  with    three   of    quickfilver,    without    affeiSting    its 
fluidity.      Quicklilver   thus    adulterated  is    not    only     unfit 
for    medicinal   ufes,    but  even  for   the    common    mechanic 
purpoles    of 'gilding  and  filvcring ;    as  the    woikmen    find 
in  this  cafe,  that  it  IcLaves  upon  the  gold  or  iilvcr  a  livid 
\eadea  hue,  which  fpoils  the  proper  fine  appearance  of  the 

work. 
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thofe  advantages  which  they  afford   both  in 
medicine  and  common  life. 

Bifmuth,  it  is  true,  has  likewife  in  its 
time  been  in  fome  favour  with  adepts ;  but 
it  foon  loft,  its  credit :  and  was  left  to  thofe 
who  contented  thcmfelves  witli  left  profpedts 

than 


work  If  the  abufe  is  difcovered,  the  mercury  may  be 
purified  by  diftillation  ;  although  it  appears  by  the  affertions 
of  Boerhaave,  that  a  very  flight  film  is  always  acquired  by 
the  procefs.     See  the  Note  to  p.  ^^2, 

Some  fay  that  the  bifmuth  earth,  or  caput  mortuum 
of  bifmuth,  may  be  employed  for  making  blue  glafs,  in 
the  feme  manner,  as  calcined  cobalt;  but  when  this  happens, 
it  only  proceeds  from  the  accidental  mixture  of  cobalt, 
which  is  fometimes  found  naturally  in  the  ores  of  bifmuth. 

A  tin^Siure  is  drawn  from  the  ore  of  bifmuth  dilTolved 
\ti  *aqua  fortisy  whxoh  being  mixed  with  a.  faturated  folu- 
tion  of  fea-falt,  and  infpiifated,  yields  a  reddifh  fait :  ' 
its  watery  fohitton  is  the  curious  liquor,  called  the  Green 
Sfmf7thetic  Ink^  though  there  is  a  real  impropriety  in  oalling 
ft  green^  where  it  is  in  fa6t  a  red  liquor.  If  any  words 
arc  written  with  this  ink  on  white  paper,  the  charadlers 
difappcar  as  foon  as  they  are  dry ;  but  on  holding  the  paper 
to  the  fire,  they  becoftne  green  and  legible ;  on  cooling  the/ 
difappcar  again,   and  this  repeatedly  any  number  of  times. 

According  to  Bomare,  the  words  written  with  this  fyra- 
pathetic  ink  may  alfo  be  rendered  legible,  by  wetting 
them  with  a  fpunge  or  pencil  dipped  in  an  aqueous  folution 
of  hepar  fulphuris. 

The  experiments  fuccced  bed,  when  the  tinfture,  drawn 
from  the  calcined  ore  \ii  bifmuth,  is  mixed  with  a  folution  of 
one  fourth  of  its  weight  of  fea-falt ;  this  mixture  is  then  eva- 
porated aimoil  to  dryncfs,  and  the  refidiuim  is  dilTolvcd  in 
water,  which  is  then  the  fympathetic  ink.  If  the  tindturc 
be  mixed  with  nitre  or  borax,  inllead  of  fca  fait,  the  charac- 
terS'will  become  ^of:  coloured  'xhQn  warmed  ;  and  if  fea-falt 
is  afterwards  palTed  over  them,  they  will  become  b.uc\  but  if 
mixed  with  alk-^li  fiifticient  to  faturatc  the  acid,  they  change 
to  purple    aud  ted  colour  hy  heat, 

Bifmuth 
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iliah  of  making  gold  apd  the  ^niverfal  medi- 
cine ;^as  to  pdwterers^,  tin-workers,  and  other 
tradeftften,  who  jfind  their  advantage  in  the  fu- 
fibilitj^  of  this  femi-metal,  and  its  giving  co- 
lour dnd  hardnefs  to  tin  and  lead. 


SECT.    2s6'  '(^27.) 


3.  ^liic,' Sj>eliter,     J^^  M^rchajifa  aurea^ 

ZJueiEum^  Lat.     Spiauter^  Swcd. 

General  properties  ofZink. 

This  femimetal  is  diftinguifhed  from  other 
tlietalfic  fubftarices  by  the  following  .qiialities; 
a.  Its  colour  comes  nearefl  to  that  of  leaid,  but 
•    it  does  not  fo  eafily  tamilh  \a\. 

It 


Bifmutli^is  m^ft  commoniy  lodged  in  cobalt-ores;  and, 
v?lien  tliey  are  of  a  higS  rea^  or  peach-bloom  colour,  they  arc 
callei^  Bifmuth  blooMy  ox  Flowery  ofBlfmuth*  .It  tvas  for- 
merly Believed,  and  fome  ^re  ftill  of  opiniouj^  ttiat  Bifmutf? 
gives  to  ijl^fs  the  fame  ^bie-folour  zs  the  cobalj  does;  be- 
cauib'  the  drofs  which  renoains  after  the  Bifmuth  has  beefi 
jmelte'd  out,  cdlled  Bijmuth-grain  by  the  fmelters,  produces 
fbmetiincs  that  cifed.  But,  as  no  fuch  grains  pr  cojourin^ 
earth  remain  from  pure  bifmuth,  it  is  plain. that  this 
qualitv  muft  arife  from  fomethlng  that  was  mixed  with  the 
bifniuth,  wliich  undoubtedly  is  nothing  elfe  but  fome  pajj- 
tial  mixture  .of  the  cobalt  ore,  that  was  contained  along 
with  the  biffDUth.  Gellert's  MeiaK  Chem,  pag.  6i,  The 
£aitor^  cbt fjly  Jrsm  Ntumzntij  Lewis,  &<• 

[flj  Zinc  is  the  moft  malleable  of  all  the  femi-petaU* 
,,.It8  fpecific  gravity  is rz 68^ 2,  according  to  Bergman;  and 
Kitw^n  aflerts  it  to  to  be  from  6,900  to  7,240, 

D  d  d  It 
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h  It  (hews  a  texture,  when  it  is  broken,  as 
if  it  were  compounded  of  flat  pyramids. 

r*  Its  fpecific  gravity  to'water  is,  as  6',pb6  or 
7000  : :  1060;  ' 

ii.  It  melts  in  the  fire  before  it'  has  acquired 
a  glowing  heat;  but  whfen  it  has  gained 
that  degree  of  heat,  it  burns  with  a  flame 
of  a  fchangeable  colour,  between  blue  and 
yellow ;  and  if  in  an  open  fire,  the  calx 
rifes  in  form  of  foft  white  flowers  \h>\  ;  but  if 

in   a  covered  veflel,   with  the  addition  of 

f -^   ... 

■>*— ■^■*^— ■      ■■I'll  ■!■  '  ■     ■ ■  I    ■    ■  ,1  ■     1.        I  I  I    ■  * 

It  melts  at  a  lower  heat  than  copper  ot  filver\  but  at  a 
higher  degree  than  lead  or  tin^  according  to  Khwan^  pag.  31 2. 
Bergnvan  affirirw  its  raeiting  to  be  at  the  699°  of  Fahrenheit'! 
thermometer. 

When  broken  it  looks  as  if  its  whole  texture  was  a  com- 
pound of  loofe  cubical  grains,  GelUrtU  Mctall.  ChyraiJjt. 
ch?rp.  7.  p.  32;/ 

.  ltQan«ot  bereduced  Into  powder  under  tliehaAnmerrikc6thef 
femi-metals,'  Wh^Q«it  is  wanted  very  much  divided^  it  muil  be 
granulated,  by  pouring  it  while  fufed  into  cold  water:  or 
filedy  which  is  very  tedious,  as  it  {luffs  and  fills  the  teeth  ot 
the  file.  But  if  it  be  heated  the  moft  poffible  without  fuling 
it,  Macquer  alTerts,  that  it  becomes  foTjrittle  as  to  be  pulv.e- 
rifed  in  a -mortar. 

This  property  is  very  different  from  that  of  metals,  which 
become  more  du£lile  by  the  adion  of  fire. 

The  facets  which  the  pigs  of  zinc  prefent  in  thwr  fjfadture, 
indicate  that  it  is  cryftallifable :  and  Mojigez  found  that 
its  cryftallizatibn  confifls  of  bundles  of  Imall' quadrangular 
prifms,  varioufly  difpofed  on  aU  fides,  erf  a  blue  coldur,  which. 
chax)ges  if  expofed  to  the  air.     Fourcroy. 

'■  \b\  Thefe  are  called  Fkwen  of  Zinc^  which  arc  very  fixed 
in  the  fire,  and  fohible  in  acids.     Kirwan. 

The  calces  of  all  metaU   and  femi-metaU  may  be  re- 
.duced*  ^gaio  into  their   Uietallic  form,   by  the  addition  of 
proper  phlogiflic  fubilanccs  ;  but  the  white  calx  of  zinc  ad- 
,    mitsef  no  reduction.     Cramer^ 

feme 
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lome  inflammable  fubftance,  it  is  diftilled  la 
a  metallic  form  ;  in  which  operation,  how- 
ever, part  of  it  is  fometimes  found  vitrifkd, 
r.  It  unites  with  all  the  metals,  except  bif- 
muth,  and  makes  them  volatile  [c].  It  is 
however  not  eafy  to  unfile  it  with  iron  with- 
out the  addition  of  fulphur  [/].     It  has  the 


[c]  Zinc  alfo  docs  not  mix  in  fuflon  with  Nickel ,  nor 
with  Bifmtith*,  Hdw  carefully*  focvet  it  be  flirrcd  and  mixed 
with  either  af  tbefe,  the  zinc,  when  grown  cold,  is  foufid  dif« 
tind  upon  the  furface,  fo  as  to  be  readily  feparated  by  a 
blow.  I 

\  It  brightens  the  colourof  iron  almoftintoadlverhue;  changes 
that  of.  copper  to  a  yellow,  or  gold  colour,  as  mentioned  pag. 
676.  and  note  [g'\  pag,  707,  but  greatly  debafes  the  colour  of 
gold  and  dcftroys  its  malleability.  One  hundredth  part  of 
zinc  renders  this  mod  du6tile  metal  brittle  and  intradtabfe.  /\. 
mixture  of  equal  parts  of  gold  and  zinc  fornis  a  very  hard» 
white  metal,  which  bears  a  fine  polifh,  and  was  propofed  by 
Hellot^  fgr  making  fpecula  of  refleding  telefcopes,  at 
it  never  rufts  nor  tarnlQies  when  expofed  to  the  air. 

It  improves  the  colour  and  ludre  of  lead  and  tin,  rendering 
them  Srmer,  and  confequently  fitter  for  fundry  mechanic 
ufes.  Lead  will  bear  an  equal  weight  of  zinc,  without  loting 
too  much  of  its  malleability. 

Arfenic,  however^  which  whitens  all  other  metals,  renders 
^inc  black  and  friable ;  and  when  this  mixture  is  made  ia 
ctofe  velTels,  an  agreeable  aromatic  odour  is  perceived  on 
opening  them.     Lewis,  : 

.[d]  Zinc,  however,  does  not  unite  in  the  leaft  with 
fulphur,  or  with  crude  antimony,  which  fcorify  all  other  me- 
tallic fubilances,  except  gold  and  platina ;  nor  with  compofi- 
tions  of  fulphur  and  fixed  alcalJne  falts,  as  liver  of  fulphur  ; 
which  diflblve  gold  itfclf.  Hence  zinc  may  be  purified  from 
the  lead,  of  which  it  commonly  has  fome  admixture,  by 
inje<5ting  fulphur  upon  it  in  fufion ;  for  the  lead  is  ab- 
forbcd  by  the  fulphur,  and  forms  with  it  a  concrete,  which 
fioats  unmelted  on  the  furface,  and  may  be  eafily  fcummed 
off.    Liwis. 

D  d  d  A  ftrong«ft 


ftrotigeft  attr^£tioa  to  gold  and  coipper^ 
and  this  laft  m£ital  acquire s  a  yellow  colour 
by  it  i  ivhlch  hVis  occaiiancd  many  cxperi* 
ments  to  be  made  to  produce,  new.  meddlm 
cbrnpofitions  [e}» 

J^  It  is  diflblfed  by  aU  the  acids :  o£  theic.the 
vitriolic  acid,  has  t^e.  flrongeilattraftion  to 
it  J  yet  it.  does  not  diffolve  it,  if  it  be ,  not 
prevjoufly.  diluted  with  much  water.  The 
abundano^r  of  phlogiftan  in  this  l^mj^-mqtal 
is  perhaps  the  r^&n  o^  its  ftrong  attra^ioa 
to  the  vitriolic  acid. 

g.  (^ickfilv^r  amai^am^  more  eafily  wjth 
zinc  than  witja  cppjp^%,  hy  which  meaps,  it^ 
is  feparated  from  compositions  made  with 


B,  it  ie99\s  tQ  becxirp^^,  eU^  by  fri^iod, 

and  then  its  fmaUei^  particle?  a(reattrafted 
by  the  loadftonfc ;  which  ^fFe£):s  are  not  yet 
pei-feflly  inVeftigated ;  biit  they  may  ex6ite 

phiiofoph^rs  to  mate^,  f4^ih^?^  \  ^^P$.^i^^^i 
in  order  tp  difcovex  wlKtber.the  ele^rical 
power  fhews  itfelf  in  the  metals,  by  being 
atttaded  by  the  Idadftonei,  or  wjiethet  the 
rnigpetjc^pqwe^r  can,  b^  exerted  on  othei".  me* , 
tais  than  iron  [/]• 

SEC  r. 

\_e]     The  prbcefs  fot  giving  the  yfellow  colour  to  doppter, 
by  the  mikttire Of  jglnc,  dnd  of  its  pre  ci^Wcd  Caidrhihe^  has 
httn  defcribed  iit  St(\.  332.  pag.  707.      Sec  alfo  N*  3.  dt 
the  note  to  p.  672*     The  Editor'. 

[/]>  It  hJ»8  beeft  faid,    ailfe^djr,  in  th6  note  to  p.  756. 

that  no  other  iit*<iaV  he  tides  irbti,   or  in  whkh  foinc^  iron 

particles  are  concaineil)  has  any  true  attradioa  to  the*load- 

'"^j  V     ;  ..  1.  '    il  ftonc. 
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SECT.     357.     (Additloual.) 

Native  Zinc. 

Zinc  has  been  found  tif^tivei  though  rarely, 
in  the  form  of  thin  and  flexible  filaments,  of  a 
grey  colour,  which  were  eafily  inflam^^  when 
applied  to \ fire*  1    ,  :     ...: 

Bomare  aflcrts  to  have  feen  many  fmall.  ^ipces 
of  native;  zmc  a^nbiig*  the  cakiWinp-fliltie^.  in 
the  Dudhy  of  Limbourg^  .ind  ,ft^  the  zing-, 
piines  at  Goflar,  where  this  femirtafef^l  was 
always  furrounded  by  a  kind'  of  ferrugine^us 
yeHow  eartb,  or  odarj^ccbiis.  futjiftr^nqes ;  ?rnd 
adds,  that  he  did  BOtJtilQW  any  author  whp 
had  mentioaed  the .  exiflence  of  ibis  native 
^inc  at  G^Har;        .        . 

Various -t^  miner^ilogifts  have  ei>tettainedi 
indeed,  their  doubts,  about  >  unlive,  xiwfi  } 
but  ^hi$  being  a  fimpje  tvegative  argument, 
danriot  invalidate  the  pofitive  aflertion  of  fuch 
an  eye- wirnefsr  as  Bomare.  Befides^  o^x  own 
Author  fpeaks  very  pofitively  in  the  folio^ying 
Seft.  361.  of  zinc  in  a  mtdllic  fornt^  mineralifed 
\>j  fulphur;  and  there  is  not  the  l6hll  cpn-^ 
tradi€lion,  in  admitting  that  it  noaytje  equally 
found  ak)lie  without  any  mineralizer; 

T:ht  Editor:  • 

........  ,  •../■•■'        .    -    ' 

^oiie.  Even  pieces  of  brai's  and  other  metals,  which  ft\c^  no^  . 
the  lea  ft  attrtdiion  to  the  magnet,-  if  they  are  hammered,  or 
pounded  in  an  iron  mortar,  or  ivith  an  iroq-peftie,  or  ham^ 
itier,  are  found  often  to  havc^afcquii'edamagneticgl  power,  al^ 
though  there  be  not  the  leaft  vifible  particles  of  the  iron  at- 
tached to  thfm.     Set  however  Sedt.  389.  andfoL  The  Eoiiorm 
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"S  EC  T.    ^^.    (228.J 

^nc  is' fottndf 
uf  •  In  form  of  calx,  IZincum  calctforme  natur^ 
'^  rate. 

I.  Pure,  Minera%in{:rcalciformi5.fwrm. 
jr.  Indurated,  Iniurat^i.  .■  ■■  " 

1.  Soiid. 

2.  Crj^ftalUfed.  /; 

-  This  is  of  a  whitift  gr^xolour,  and  its  e%* 
ternal  appearance  islikerthat  of  a  leadifpar ;  it 
cauuot  be  delcribedybutis^aiiijr  knownrby  aa 
experienced  eye.  It  looks  very  like  aa  arti^ 
ficial  glafs  of  zittc,  and  is  found  amoug  other 
Calamines  ^t  Namur,  and  in  England  [a]. 

s  i  C  T, 

^j     i      V  '^      ;         ■■»!      ■■       I  I       »  ■!  ■  ■  ■     »i  |i       itmtm   mmmt^mmm  w  i     ii       i,       ■  ■ 

[tf]  The  pure  zinc-ore,  according  to  Bergman^  is.  minera* 
ri2i^d  by  the. atrial  acid  i  and  is  generally  diflinguiihed  by  tb^ 
nanoe  vitreousy  on  accQunt  of  its  fimUarity  to  the  artificial  glafs 
of  zinc  ;  as  the  ^Author  remarks  in  the  text,  it  is  fomctimc* 
hard  enough  to  (Irike  fire  with  hard  fleel,  becomes  yellows 
when  roaiftedy  efferyefcesy  ^nd  fUlTcUes  almpft  in.tirely  wat)^ 
«cid&^  ,. particularly  the  vitriolic  and  marine.  Brunnich 
iays,  ti»at  ibis  ore..is.  foipetimes  found  in  the  form  of  fla^ 
h£iites. 

The  Engfifh  mine»At  Mendip  hills  contain  9^  g^oddeal  a£ 
calamine;  among  feveral  varieties,  1  got,  one  i,n  ipolyhedral, 
cryftals,  as^  a  veryr/cargc  .ou^.  -  Tine  ^i;icjcs  czW ':^  Bony  Cala^ 
mine.  •  ^-.-^^Forftir,^ 
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•S  B  C  !T.     359.     (Part  of  22S,) 

Calamine. 


\  t 


"2.  Mixed,  Minera   zificl  calcijbrmis  impura. 
a.  With  a  martial  ochre,  Ochra  five  calx  zinci 
marttalis. 

:i.    Half  indurated,    Qchra  zlnci  indurata. 
Calamine,  Lapis  calaminarii\a\. 

I  .         t  Whitifli 


%^ 


'  ^Thc  zmc  fpar*is  df  a  \t*hit?ih,  grey,  blutlh-grey,  or'yel- 
lowifh  colour,  and  of  a  hardrifefs  generally  fuJjS'cient  to  flrike 
lire-wifh  fteel.  * \ 

In  its  fra<Jtiire  it  rqfembles  j«/2r/z.;It  is  am<)rf|hous,tlalac« 
%iticM,  or  cf/ftallized^  gj-bopis,  .and,  weighty.    ,' 
*•   By  calcination  it  lofefr^'of^^ts  weight,  withoiat  emking  any 
fulphureous  or  arfenical  fm^U.  .  .  ^   >  - 

Is  infufible  in  the  ffnopgeftWat,  either  (ing?y  or  with 
mineral  alkali;  but  is  fuiitile  either  with  borax  or  rai- 
crocofmic  fait.  ' 

In  the  itiineral  acids  it^  is  ifoluble  with' effervefcencc  :  aiidf 
Vith  the  vitrtoii.c,  affords  vitriol  of  ziQC.       , 
'    100  gr.  of  ihis  ore  cdntaitis  about  65  of  the  calx  of  iinc, 
28  of  atrial  acid,  6'of  ivatcr,  one  of  irpn,  and  fometimcs  a 
Tittie  lilex,     716^  £^AW,*y>•om  KirWan^  P..31.J.. 

[a\  Calamine  is  of  various  colours,  vizy  white,  gtey, 
yello^',  brown,  or  red.  It  i?  not  fo  brittte«as:the,tuteiiago- 
ore;  but  is  of  various  degrees  of  hardo^i^i  llioujh  fcdrccly 
fo  hard'  as  to  ftrike  fire  with  fteet.      .  ^    • 

Its  flni^ure  is  either  equable  or  *cefl'dlar ;  an^  its  form 
is  either  amorphous,  or  cryftallized,  or  f^ala6titical. 

When  calcined  it  lofes  no  part  of  its  weight,  except  it 
be  mixed  with  charcoal,  and  then  flowers  of  zinc  fub- 
li  J  c 

It  is  foluble  in  acids  ^  and,  with  the  vitrioitc^  affc)rds  vit^olof 
^tron  as  well^as  of  zinc ;  which  Aiews  that  the  iron  it  contains 
is  not  mucK  dephlogifticated. 

Ddd4  Jhc 


77^  BASE  METALS.  Seft.  J59. 

ii.  Whitifli    yellow,    from  Tarnovltz  in   Si- 
lefia,  England,  and  Aix-la-Chapelle. 

h.  Reddifti  brown,  from  Poland  and  Namur. 
This  fee;ns  to  be  a  n;o\Udered  or  'ife;^thered 

blende,  .  .      ..    ^     .  - 

3.  3.  With  a  martial  clay  or  bole,  from  Holl- 
berget  in  I»Iorberke,  in  Weftmaalan,d.   SeS, 

.3jV(86,.)v/.'  ■"     ;'  '■    ■■■'■■'■■    ■  , 

C.  With  a  lead  ore  and  iron,  Englaijd. 

The  fpecific'  gravity  of  t^e  t>efi  fdct,  that  is  tjie  grey,  li 
=  5,00a.  140  gatts  of'  t\ai  iilEoratd'  to  Bergmbn  ^4  of  caix 
^.  im.'j  of  iron^  1  of  argiU,  and  la  al  JiUx.  But  in  other 
Q»et-.i*ien8,  thtfe  _  prppaBigns  _  aifi  .Ysry  (Ji&rent.  A  goad 
qre,  lljpul.^,  ^f?^d  at  leaj^;,  30  p^^y^^^i  and  itf  OkS'^9  gravity 

Some  of  tKnle  ores  are  aoi  lo  poor  a>  sot  to  c^^i^  atrary 

4./«'.«*f,.(;^c3J)to^zjnc.. ,  ...  ,    /-,.  J 

*  CalammeV  contain" i<^et^j',?  iffl.Uyire  -<i(  qaJea^cii^ 
.4^t:tti  a[;4  lead.  AI(^  o^f„'^|9  Gn^^ifli  caJaiiijiics  coatain 
icad.     KVrwailip.  315.'  .     ' 

,  TKe  J^uUnfgfr^'/,  brought  S^fm  Cbina,  and  ana^yfed 
W  Engcftroir^  ij.ao  ore  o^  zinc,  in  \j^ich  a  notafele  propox^ 
t'ton  'of  Troa'  is  contained,  ft  was  of  a  white  colour,  inter- 
(pe^fei^t^th  red  iy^ak^.Qf  cal*  of., iron,  and  fo.  hritdc  ai  to 
■  "be  eaiiljr'Kr'oken  betivi«  the  fiijge^i.  It  did  not  lofe  weigl^t 
by  being,  roafled  ;  vj'a'i  fol.i^b.le  in  th?  mii^eral  acidi,  particu- 
larly with  t'h^  airiilance  of  heat;  and,  with  thi;  vitriolic, 
'afiorded  vitrio)  both  gtzincaiid  of  iron,.  The  quan,tity  of 
^jtfid  air  was'  To  fmall  as  to_  be  abforbed  hy  the  foliition.  It 
c^ilUi^^d  f^otji  60  to  i)oper  tent,  of  zinc;  the  rcfnaindcr  waa 
if^Qij^  ai^d  af^all  projiprtion  of.  argi|l.  Biddbeiin  difcoyered 
aflo  this  variety  bf  zinc-ore  ip  Gef wajiy;  which  contained  at^ 
s  V^6^iretf,?iii^^)BiieJ^,    Tbt  Mditur  fremKif.wi^i  p.  314, 


-§ECT. 


Sepi*^U  ^A%n  ^ex^H,  jyy 


A  '    <• 


B  EC  T,    360. 

Zeolytifbrm  Zinc-ore^ 

*  ■ 

The  real  coixteots  of  this  fubftance  warn  fir(( 
i^icover^  by  P^lietier^  a  moft  accurate^  Pari- 
iiairchymift. 

It  was  long  taken  for  a  zeolite,  being  of 
li  pearl-coloury  cry^^aliifed,  and  fea^i<*traa£» 
parent* 

It  coiifijfted  o£  larmnaeiy  div.erging  from  dif« 

And  becoming  gelatbQW.3  with  acids* 

It  was  commonly  called  ^^o^/^  of  'PrU 

Aad  contai^os.  48,  to  %%  /^r  cenl,%  of  quartz  ^ 
3,6  of  calx  of  1  zinc,  and  8. or  \z  of  water*  £d« 
|rom  Kirwatt,  p*  318. 


M 


S  E  CT^    36:1.    (a^9.> 

Z^incunk  Mfneralifatum^ 

]?•  MinebUfed  zink,  ^ 

I.  With  fulphurated  iron,  Zmumfirrafulr 
phurato  miner alijatum.  Blende,  Mock* 
lead,  Black  jack,  Mock  ore :  th^  Pfiuda^ 
galena  and  Blende  of  the  Germans  [^]. 

Mineralifed 

[«]  According  to  Mongez,    the  pfeudo  galena  is  fomc« 
times  femi-tranfpareiit,  and  cryfiaU^fi^d;  and  almo^  always 

intermixed 


77"*  BAs^E  metals;  SfeiSfi  ^i^Y: 

a.  Mineralifed  zinc  in  a  metallic  fprm,  Zincum 
formd  m^tj^^licd fulphuratum.     Zink  ore. 
This  is  of  a  metallic  blueilh  grey  colour, 
neither  perfeftly  cle^r  as  a  potter's  ore,  nor  fo 
dark  as  the  ^Vvedifli  iron  ores  [^], 

I.  -Of  a  fine  cubical  or  fcaly  texturc^^  from 

China,  /Kongfberg,  and  Jarllberg  in  Noff* 

way. 

,  2.  StteNgrained^  from  BowaUen  andSkien- 

..:.    ihyttan,  in  the  ipadih  jof  Tuna,  in ; Da- 

larne. 


w  ■  *■ 


....  .  .. 

ioteraiiicd  wjth  ^/i/^r,  lead^  copper^  <?r/?mV,  arid  other  me- 
taU,  as  well  as  wiih  argiUaceoui  aod-  eakareoiit  e»rth. 
JBut,  as  Bergman  ol)ferve?»  the  «/V,  iron,  fifid  ftiiphuri^,  are 
the  only  neceffary  ingredients  for  the  foraiation  of  this 
ore. 

Ibl  The  principal  varieties  of  Hende,  or pfiat/d^gaOffia^  are, 
•  M.  The  Scaly  form^  and ''that  compofediof/fm^l  'cubes, 
fimilar  to  the  galena.     It  is  of  a  dark  grey  CQlo)M'>i  ^4  forpe^ 
times  ilrikes  fire  sn'iXh  hard  fleel. 

2.  The  fcaly  grecntfli-bbck  coloured  ore,  refembling  pitch, 
called  PcchbUnde  by  ihe  Germans.,  Scq.  the  /oUpwing  Sedtion.. 

3.  The  fd»i*  coloured;  which  produces  a  jSeddifli  powder 
when  fcraped  with  a  knife,  and  turns  yellow ifli  by  calcina^* 

4.  The  phofphoric,  or  fparkUng  Blend,  fo  be  mentioned  in 
Note  to  Se6t.  362.  which  is  of  a  yellowiili  cobur,  or.opak^, 
cr  jfemi-tranfparent^  and,  on  toeing  rubbed  with  a  pen,  in  a  dark 
place,  it  produces  luminous  ii)air£&  of  a  yellowifli  light.  From 
Idongez. 

5.  And  the  ved^  phofphorefcent  when  rubbed,  which  is 
Ibund  at  Scharfenberg  in  Mifnia,  as  Brunnich  afferts.  STfe/ 
Eaitor.     ^    •  '      • 

-•  !ln  all  probability  this  ore  is  iht  glanz  blende  of  Se£t.  363^ 
jihcre  its  full  defcriptioa.xnay  be  feen.    .Tbi^Mdilar. .  . 

.  »   •         '- 

.   >         .1  >   *•  % 
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sex:  t.  362.  (230.) 


Zinc  TJeuBo-galena* 

i5.  In  form  of  calx,  Zlncum  calctforme  cum  fern 
rfulpht4raturn.      Blende.      Mocklead,    Sterile 
nigrum.    Pfeudogalena.   This  is  found,  [a\ 
I.  With  coarfe  fcales, 

a.  Yellow,  fcmi-tranfparent,  from  Scharf- 
feriberg  in  Mifni^i  Schemnitz  and  Kn^qgf- 
berg  [A]. 

b.  Greenifh,  from  Kongfberg* 

Blacky 


^■M 


,[fl]  There  are  fcveral  varieties  of  Pftudo- galena^  or  Blaci 
Jack.  They  are  in  general  of  a  lamellar,  or  fcaly  ,texture, 
and  frequently  of  a  quadrangular  form,  refembling  ^^i^ntf^f 
They  all  tofe  much  of  their  weight  when  heated,  and  bum 
with  a  blue  flame ;  but  their  fpecific  gravity  is  confiderably 
inferior  to  that  of  true  galena.  Almoft  all  contain  a  mix^ 
x^t,  of  lead-ore*  Moil  of  them  exhale  a  fulphureous  fmetl^ 
when,  fcraped .;  or  at  lead  when  vitriolic  or  marine  acid 
2^  dropped  on  them*    The'Editor/rom  Kirwsin^  p,  ^ig. 

Ibj  This  ore  is  as  yellow  as  wax ;  is  femi-tranfparent,  and 
contains  much  fulphur. 

,. Jn  the  dry  way  zinc  is  reduced  from  this  ore'^  by 
didilUng  it,  after  torrefadion,  with  a  mixture  of  its  own 
weight  of  charcoal,  in  an  earthen  retort  well  luted^  in 
a  flrong  heat:  but,  by  this  method,  fcarce  half  of  the 
2(inc  it  contains  is  obtained,     Kirwan,  p.  323, 

Another  greyifh  yellow  blende  is  found  alfo,  that  con* 
fiAs  of  a  mixture  of  blende,  galenaj  and  petrol. 

It  contains  about  24  per  cent,  of  zinc,  and  is  probably 
the  fame  as  the  grey  blende  mentioned  by  Monnet.  ,  Kir-t 

-       Thit 


f.  Black,   Pechblende  or  Pitch  Blende  of  the 

Germans,  from  Sal  berg  and  Faluq  in  Swe- 

jden,  an4  from  Saxony^ 
d.   BlackifN   brolvir,    from  StOrfklMberget   ia 

Tuna  in  D^larne  [c\ 

2.  With  fine  fcales  [^], 
0^  White,  from  Silfberget  in  (he  parifh  of  Rett-? 

wik  in  Dalarnje. 

^,  Whitish  yellow,  ^om^llfett^^^^^ 

^e(ldi(h 


v   \ 


:ffij  T%[is  or©  ij  of  9  btock  CQloiiri  aftd  pf  j^  iHsd(Jer?tf, 

H  ^ocs  not  give  ffre  with  IFeeU 

Is  frequently  cryilallized ;  and 

Is  then  fometimes  tcanfpaitQt;  ot  ftffii*pfelUxfidV 
,  .VtTijbii^  pulverized  it  affords  a  reddifli  powder* 

if  heated  it  decrepitates  :  emits  a  fulphureous  fmell,  if  laid 
pn  toirning  coafs :  and  depoffts  wKitc  and  ycllbly  ifqwcrs. 

It  is  not  magnetic,  cvcri  ^ftcr  torr«?feftioh',  Birt  lofcs  ;fj; 
per  cent  of  \x,i  wtight. 

'*  It  is  fieqtietf tiy  fl&txW  ^iA  fihreti   arffibifc',    art^  othef 
metals. 

loopartsof  this  ore,  frora^Danemora,  hreltTig' exarrfinfed  b/ 
B^rigEpan,  exhibited  45  of  zinc;  i  of  rcguliirf  of  arfcnic; 
^  «  iron;  6  of  lead,  all!  flightfy  dephbgiftjca ted;  29* 
6ffiilphur;  6  of  water;  and'4  of  filver.     Kirivdn\  p;  liv. 

[Vj  Thfe  cryftallized  blendis  deferve  to  bef' mentioned  in' 
tills  place:     '  '' 

a.  Dark  red,  very  fcarc^ ;    found  in  a  m!ne*tieaf  Frey* 
Bjcrg*     Something  lilce  it  is  fbutid  at  the  Morgenftfcr^i  and 
Hibi;7aels£ui;(le. 
'^  ^.- Brown.    In  Hungary  atid  TfdnCIvaniia. 

c.  Black.'  Hungaiy, 

Thefelaft  varieties  jiray  eafily  bfe  miftaken  for  tln-cryftals  j 
^iit',  by  experience,  they  may.  be  diflTnguiffied  on  accoUht  of 
ijvpr  lameUaud  texture  arid  greater  fofthefs. 
'   Tiieit'tranlparedcy  arifes  from,  airery  fixiall  p6rtion  of  iron 
in  theiri.    BrunnicK 


c    Reddiflir  brown,    from    Salberg,    SilFvef* 
berget,  and  HBlefors  in  Weftmatilftttdj^]* 
3.    Fineand  fparkling;    at  Goflar  called 
JBraun  Bleyertz  [/]• 

bark 
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[^].  Th^  texture  of  this  ore  is  generally  fcaly:  fotiietimei 
^&s\\izp3L  and  renu-jranfp?ireat# 

it  gives  fire  with  fteel  j   but 

Does  npt  decrepitate,  nor  fmoke  when  heated : 

yet  it  i^s  about  13  ptr  cent,  of  its  weight  bjr/torrefk^Kon* 

One  hundred  par,ts  of  this  ore^  from  Siblbierg,  c6h^ 
tainie4  (by  Befg|nan!$  atialyfift)  44  of  zinc,  j  of  iron,  r^ 
of  ft|lp^i,urf  s'of^watejr*  5,. or  argill,  and  24^  of  quartn 
See  thi  pi^pceis  for  anal^ng  this  vri^  in  Kirwahj  p;  31^; 

[/]  TliereJs  a  jed  blende j;  which  becomes  pho^h^r«fce*f£ 
Wh^u  rubbed.  This  is  found  at  Scharfenbistrg  in  Mlfi4i«i 
Brunmch. 

Another  Fhofpb^r^fmt  Blende  is  generally;  greeniih^  yaM 
lowilh-greea,  or  red;,  and  haa  different  degrees  of  tt^ffP 
parency^  and  is  fp^aetimefl  quite  opaque. 

Wh^  fcraped  wrtka  Knife  in  the  datk^  it  emlt^  light,  eV^tt 
in  water ;  and  after  undergoing  a  white  hbat,  if  it  \i  difttlled 
per/e^%  fiUceoq^  fublii^iate  riies^  which  flKmd  it  contami 
thp  /parry  afid,  probaWy  united  to  the  nsctal,  finee*  it 
iublimes. 

Thla  ore  Is^lcnofi  wholl}^  fehibkt in  the^inaranb^neidtWitl^  U 
boiling  heat;» 

Bergjnan  feund  10^  gr^  of  .thisL  ore  from  Soh^rfetifbet^^ 
to. contain  64  of  zinc  ;  5  of.  iron ;  20  of  fulphur :  4  of /!^ir^ 
acidi  6  of  water;  and  x  of  fileac;     Editift  Jrom  Kk^iiii^ 

The  zUx^^  in  the.  lafi  kbd  of  blendes^  metiHiMed  ih  n\\H 
Section,  is,  as  it  were,  in  the  form  of  a  calx  or  gl4ii^'  fd 
that  they  are  often  tranfparent*  On  the  contrary,  in  the 
zinc  ore  of  Se6t.  361.  [c],  it  feems  to  be  in  a  metallic  form, 
or,  like  moft  other  metals,  mineralifed  with  fulphur. 

The  fulphur,  neverthelefs,  exifts  in  the  different  kinds  of 
blende;  equally  as  in  the  zinc-ore :  and  this  remarkable  dif- 
ference in  their  appearance  muft  be  accounted  for  from 
another  principle  than  the  quantity  of  zinc  which  they  con* 

.      tain; 


y$t  BASS  M£TAL8#  S«6:.>j62« 

4i.   Dark  Brown,   from  Rammclfbcfg  in  the 
Hartz,  and  Saiberg  in  Weftmanhnd* 
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t^in ;  becaufe  the  yellow  and  the  white  blehdes  are  often  found 
to  be  richer  than  tlie  zinc- ores  ;  but  thefe  l^ft  are,  however, 
snore  profitably  worked  for  the  metal.  Perhaps  it  is  becaufe 
tiie  blend  does  not  contain  a  fufficient  quantity  of  the 
phlogifton  of  the  fulphur,  to  prevent  the  calcination  of  the 
zinc.  '        , 

It  is  no  matter  whether  a  calcined  blende  is  called  calamine 
or  not,  provided  it  has  fuch  properties,  that  it  may  be  em- 
ployed  to  the  fame  purpofes,  and  with  the  fame  effect  as  that 
calamine,  which  nature  has  freed  from  its  fulphur,  by  its 
withering  or  decaying.  This  may  be  done  with  fome  kinds 
of  blende;  and  Mr.  Von  Swab  has  given  evident  and  exce^<- 
lent  proofs  of  it  in  Sweden ;  in  fo  much  that  it  would  demon- 
Urate  a  want  of  experience  to  infifft  that  fulphur  cannot  be  ex- 
pelled by  calcination,  without  defiroying  the  zinc  itfelf;  and 
that  flowers  of  2inc  may  be  produced  from  zinc  ores  in  a 
calcining  heat,  without  addition  of  any  phlogifton. 

Mr^  Jufti,  however  avers,  that  he  has  found  an  ore  of  this 
quality,  which  in  his  Mineralogy  he  calls  Zinc*fpat ;  but  there 
b  great  reaibn  to  doubt  whether  it  really  contains  any  2inc, 
until  it  is  fliewn  whether  the  author  added  any  phlogif- 
ton duiing  the  calcination,  or  reduced  the  zinc  out  of  it; 
becaufe,  although  the  flowers  of  zinc  may  not  always  be 
perfectly  well  calcined,  yet  there  is  no  inftance  of  a  natural 
zioc-ore  being  difcovered,  which  by  itfelf  yields  thofe 
flowers  during  calcination.  And  it  requires,  befides,  a  flrong 
heat  to  produce  thefe  flowers  from  a  perfe6t  calk  or  glafs 
of  this  femi-metal,  either  natural  or  artificial,  though  mixed 
with  a  phlogifton :  for  it  could  not  have  been  a  native  zinc, 
fince  it  refembled  a  fpar,  and  fuch  a  one  very  likely  is  liot 
to  be  found  in  nature*.    Th$  /iutbor^ 
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SBCr.    363.    (Additional.) 

This  ore  has  a  metallic  appearance* 
Is  of  a  bluiih  grey> 

Its  form  is  generally  cubical  or  rhomboidaL 
Is  of  a  fcaly  or  fteel-grained  texture* 
It  lofes  nearly  one  fixth  of  its  weight  by  cal- 
cination;   and    after  calcination  it  is  more 
foluble  in  the  mineral  acids. 

One  hundred  parts  of  this  ore  afforded  to 
Bergman  about  52  of  zinc;  8  of  iron}  4  of 
copper;  26  of  fulphur;  6  of  filexf  and  4 of 
water.   'Kir wan. 
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'[tf]  To  analyfe  this  ov^  mth^  mot  ft  way  \  Bergmaa  firft 
cxpciftd  the  water  and  part  of  the  fulph\ir  by  diftillation.  Th« 
reliduum  he  treated  with  3  times  its  weight  of  oil  of  vitriol, 
carrying  the  evaporation  to  -  drynefs ;  this  he  liinviac^ 
with  warm  water,  and  found  only  6  partv  undiifolved.  la 
this  folmion  a  polifhed  plate  of  iron  was  boiled,  wtuch 
precipitated  the  copper.  He  then,  'hy  means  of  the  pfik>^ 
gifticated  alkali,  precipitated  the  %inc  and  iron.  The  preci« 
pitate  being  calcined  in  an  open  fire,  was  feveral  tioiet 
treated  with  nitrous  acid,  and  evaporated  to  dryneft,  until 
the  iron  was  perfectly  dephlogiflicated ;  frefh  nitrous  aci4 
being  then  added,  diflblved  the  zinc  only,  which  being  pre-^ 
cipitated  by  the  Prullian  alkali,  the  proportion  of  zinc  was 
found  in^its  metallic  flate. 

Neither  metal  contained  in  this  ore  is  much  dephlogidi* 
cated.  See  the  procefs  property  defcribed  hy  Kirwan^  a$ 
f.^iT  and  following.    Tl^c  Editor. 

'  -SECT. 
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S  E  G  T*    364.    C*z>^ 

Zinc  miner atifed  ^  the  "Ottriolic  acid. 

This  ore  has  been  zXttz&y  defcribcd  in  Sc 
2IO.  and  in  the  notes  p.  41 1. 
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Sect.  2^$,  (231.) 


rvamns  on  Zmc\a\. 


ft  appfcM  IfrofiS^  oHd'cbiiis,  and  odidr  aiiti- 
quities,  that  the  making  of  biraf^  wis  known 

in 
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[xil  l*  Zinc  is  alfo  cal}fed  by  Neitmann  and  various  other 
imhoirs  by  the  names  of  T«f^«^(?,  Spiauter^  Contrefaitf  smd 
Spelter.  The  Dutch  briiig  to  Eiiropci  |n  the  Ea/i  India 
jbip^y  a  great'  quantity  of  iutenlffro^  which  is  a  little  blu^r 
thaA  the  German  zinc,  and  atlfo  more  tenacious.  But 
we  know  nothidg<  certain  (fays  Craincr),  either  of  the 
coutKry  wh^re  the  ore  that  contains'  this  zinc  is  foun(i| 
and: much  Icfs  of  the  manner  in  which  this  femi-metal  is 
obtained  from  it:  for  it  is  afferted  that  no  European  is 
granted  the  liberty  of  entering  into  the  Chiiiefe  manufac^ 
tories. 

2.  We  have  obtained,  however,  iincc  the  time  of  Cramef^ 
foWe  kilowledge  refpe^ling  the  contents  in  the  Chinefe  ttiteriago 
ore,  as  appears  by  the  laft  note  to  Se6t«  359.  pag.  776. 

3.  As  to  the  German  zint,  it  is  well  known,  that  it 
is  not  extracted  from  any  ore  by  eliquation,  as  other  metals 
and  femwinetals  are  melted  out  from  theirs  ;  and  in  fa£t  all 
\fit  ti[it\YAi  is  there  prepared  is  obtained  by  fublimation,  not 

from 


Se£l,  365.  fiASE  AfETALS.  78^ 

ill  the  moft  antient  times  t  ancj  that  It  was 
their  JEi  CorinthiacurH^  which  contained  cop- 
per and  zinc.  But  it  is  not  long  iince  this 
femi-metal  was  difcovered  to  lie  concealed  in 
calamine,  and  that  calamine  was  its  peculiar 
ore,  and  alfo  a  body  of  diftinft  qualities,  pre- 
pared by  nature,  equal  to  that  which  is 
got  tolerably  pure  at  the  furnaces  of  Goflar, 
or  that  is  imported  from  China^  under  the 


name  of  iutenago. 


Mr. 


from  arty  lingular  ore,  but  out  of  an  intricate  and  confufed 
mixture  of  difFereht  ores,  fome  of  which  contain  zinc ;  at 
the  fame  tinne  th&t  feveral  other  metals,  and  femi-metals, 
are  feparated  from  the  fanne,  fuch  as  irony  lead,  and  copper^ 
which  are  alriloft  all  combined  with  fulphur^  and  arfenic* 

3.  Atid  moreover  no  peculiar  iubiimation  is  there  em- 
ployed for  the  eixtraftion  of  that  zinc,  it  being  only  by  a  fe- 
condary  operation,  that  the  volatile  fumes  of  zinc  arecoUeded 
at  the  fame  rime,  during  the  eliquation  of  the  other  metals, 
efpccially  of  lead.  It  may  be  eafily  conceived  by  the  defcrip- 
tioti  given  by  Cramer  of  the  fmelting  furnaces  of  Goflar,  that 
it  muft  have  beert  mfcrely  chance  without  defign  that  the 
upper  chailnel  was  applied  within  them,  by  which  a  very 
fmall  part  of  the  Volatilized  zinc,  is  prefctved  atid  reduced 
into  its  regiiline  form ;  fd  that  put  of  the  vaft  quantity  of 
ores  fmelted  there  which,  within  the  fpace  of  18  hours,  is  ' 
more  thaji  60,000  weight,  hardly  3,  or  at  moft  j;,  pounds  of 
zinc  are  obtained.  y 

4.  Pott,  on  his  EJfcy  on  i'lnc^  fayi,  that  our  countryman. 
Dr.  Ifaac  Lawfon,  of  whofe  great  knowledge  in  mineral 
chemiftry  he  fpe^ks  very  refpe£tfully,  really  obtained  fome 
fmall  quantity  of  regulus  orpine  from  calamine  ;  and  makes 
feveral  quotations  from  a  Differtation  piibliflied  by  the  fame 
Dr.  Lawfon,  upon  the  nihi/^  ox  flowers  of  zinc.  Dr.  Camp- 
bell likewife  alferts  pofitively,  in  his  Survey  of  Great  Britain^ 
that  Dr.  Lawfon  difcovered  calamine  to  be  the  true  mine  of 
this  femi-metal.  In  all  probability  this  was  tfte  fame  learned 
gentleman,  by  whond  Cramer  had  b^en  employed  in  Eng- 

£  e  e  iand| 
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Mr.  Brandt  removed  a  great  many  doubtsh 
about  the  origin  of  zinc,  and  the  rnetallic 
earth  of  the  calamine,  by  having,  in  the  year 
1734,  a  favourable  opportunity  of  examining 
the  calamines^  and  different  kinds  of  blendis,> 
from  Rettwik  in  Dalarne*  He  then  proved^ 
in  his  Hi/lory  of  the  Semr-metals,  that  blends 
and  calamities  are  ores  of  zitic;  and  that  the  ' 
Galiizenjlein  (Se<St.  2t6  of  this  Edit.)  of  the' 
Germans  was  its  vitriol. 

Soohr 


land,  as  his  Operator  in  chemiftry.     He  refided  a  long  time 
afterwards  at  Leyden,  living  in  great  intimacy  with  Bt)er^ 
haave^    Vanjwietcn^    GeubiuSj    Grenoviusy  and  with  feveral' 
other  men  of  great  learning-  in  that  flourifliing  univerfity, 
and  went  at  laft  to  Flanders^    where  he  died  in   the  year 
1745.     It  ife  to  his  care  and  trouble  of  reducing  into  order^. 
and  writing  for  the  prefsy  the  courfe  of  tenures  and  experi-^ 
merits^  given  at  Leyden  in  lyjr?-^  to  a  fociety  of  gentlemeni 
Hioft  diftinguifiieci'  for  their  Ikill  in  all  branches  of  naturab 
philofophy,    that  the  world  is  indebted  for   that  excellent 
work,  \x\\\i\td  Elements  of  Ejjaying  Minerals^  by  J,  A.  Cra* 
mef  •     This  lafl  gentleman  did  colle£t,  indeed,  the  chief  part 
of  the  materials ;  but  they  would  probably  have  remained? 
buried  in  oblivion,  without  the  affiduous  labour  and  induf- 
trious  care  and  intelligence  of  Dr.  Lawfon>  as  may  be  feei> 
by  the  advertifement  prefixed  by  Dr.  Ci  Mortimer  to  the 
fccond  edition  of  that  work. 

5.  It  deferves  notice,  however,  that,  although  Dr.  Law- 
fon  was  acquainted  with  the  method  of  fmehing  ziric  froni* 
calamine,  he  never  gave  the  leaft  hiut  of  the  procefs  in  the 
faid  work  of  Cramer.     Perhaps  he  was  in  hopes  of  pub- 
lifhing  it  afterwards  at  large,  in  a  compleat  work  on  the  fub*i 
je£t,  from  which  peirformance  he  was  unhappily  prevented? 
by  his  untimely  death.    It  is  proved,  beyond  all  controverfy^ 
by  the  arguments  and  authorities  adduced  by  Dr.  Watfon,  ia- 
the  fecoad  Elfay  of  his  fourth  volume,   that  the  ancients^ 
and  particularly  the  Romans^  formed  their  orichalcunii  as  we; 
do  our  ir^yi,  by  melting  copper  witli  calamine,  &c.     Thi^ 
4  ^  ©pcratioa 


Se<9:,  365^ .  jSase  MEt al«.  78^ 

Soon  after^the  hluifli-^re.y  zinc-ore  was  dif* 
covered  by  Mr.  Von  Swab  at  Bowallen,  who, 
in  the  year  1738,.  prepared  calamine  from  ir^ 
and  ercdted  a  vt^orJc  for  diftilling  zinc  at  large 
frbm  it,  at  Wefterwiken  in  Dalarne ;  which 
mantifadure,  however,  afterwards'  was  laid 
afide  for  oth^r  intervening  bufinefs. 

Thus  thefe  firft  difcoyefers  might  perhaps 
have  given  to  Meffieurs  Pot  and  MargrafF,  the 

opportunity 
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'opieration  has  been  fully  defcribed  in  the  note  [g  )  to  Se€t,  3  32» 
p.  707.  .But  it  was  referved  for  modern  metallurgifts  to  dif^ 
cover,  that  this  phenomenon  is  produced  by  a  yolatilc  fub- 
ilance,  which  can  affumc  a  folid  flate  ot  form,  like  any 
other  femi-mctal.  ^  ' 

6.    The  two  principal  ores  of  ^inc   ^re   now   very   weH 
Icriown  to  be  calamine  ziid  'iiende:     The  name  of  the  firft 
is   taken  from    the  Arabic    climia    or  calamiaj    which    de- 
notes,  as  Watfpn  afTerts,   the  very  fame  femi-metal ;    but^ 
by    the   word   blende^    the   Germans  mean   a   m'lflcadlng   or 
blinding  mjneral;  becaufe,  notwithilanding  the  great  refemb- 
lance  of  blende,  to  the  lead-ore^   on  account  of  its    fliining 
.particles,  neverthelefs  it  does  not  yield  any  lead  at  all.    From 
thence  blende  is  alfo   called  i\it  Pfeudogalena^    and  Afock* 
lead;  and  in   fad  many  unexperienced   fmelters  have  been 
deceived  by  this  great  fimillarity,  buying  b/ende  for  the  true 
galena^    which    is    called   Potters   lead    ore   of  Derbyfhife. 
•But  in   general  blende  is  better  known  amoftg  our  Engliflx 
miners  by  the  nick  name  of  black-jack  ^  by  whom  it  is  dif-* 
pofed  of  to  the  makers  of  brafs. 

7«  Calamine  is  found  in  mSiny  parts  of  Europe :  and  we 

have  great  plenty  of  it  in  S^merfet/hire^  Flmtjhire^  Derby^ 

Jhirey  and  in  many  other  parts  of  England.     It  is  fcarcely 

to  be  diflinguifhed  by  its  appearance  from  fame  forts  of  time* 

Jione ;  for  it  has  none  of  the  metallic  iuftre  ufually  appertain- 

-ing  to  ores,  and  only  differs  by  its  fpecific  gravity,  it  being 

near. twice  as  heavy  atfitnt  pr  lime-Jione. 

..  8.  The  firft  dreffing  of  the  calamine  coiififts  in  picking  out 

all  the  {}iece$  of  k€cd*iir^  lime^  aa4  iran-Ji^ne^  cauk^  and 

£  e  e  «  other 
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epportmiity  to  mak^  the  hiflory  of  zint  th'^re 
known  to  the  world ::  the  former  in  his  Treairfe' 
de  Pfeudogalend  in  the  year  1741  y.  and  thfe  lat- 
tery  in  the  Memoirs  of  the  Academy  of  Berlirt  r 
though  this  notice  is  by  no  means  intended 
to  deprive  thefe  ingenious  gentlemen  of  the 
honou'i*  they  merit, ,  for  having  had  of  them^ 
fclves-  the  fame  opinion^  and  propofing  the 
fame,  experiments;  .  * 

the 

other  hetepogeneous  fubilances,  whkh  are  found  mixed  with 
it  in  the  mine  :  it  h  theiK  (ftiltined  in'  proper  furnaces,  where 
it  lofes  about  a  fourth  or  third  part  of  its^  weight.  It  is 
picked  out  again  very  cai^efully,  as.  the  hetcrogeneotis  par- 
ticles have  become  more  difcernible,  by  the  aftion  of  the 
fire ;  it  is  then  ground  to  a  fine  powder,  and  wailied  in  a 
g^tle  rill  of  water,  which  carries  off  the  earthy  mixtures  of 
extraneous  matters  ;  fo  that,  by  thefe  proceffes,  a  ton  weight 
of  the  crude  calamine  of  Derbylbire  is  reduced  to  tW4lve\ 
hundr  ed  only, 

9.  As  to  iht  blendes  or  blachjatk^  they  vary  very  much 
in  their  external  appearances  and  internal  conflitutions,  as 
was  defcribed  in  the  preceding  fedions.  In  general,  the 
blendes  contain  z/w^  ^nd  fuiphur  united  together  by  the  inter- 
vention of  irofiy  or  of  calcareous  earth ;  and  mufl  be  previoufly 
freed  of  the  fulphur  by  means  of  calcination,  to  produce 
xinc. 

Bergman  afferts  that  a*  certain  Englifhrnan-  made,   feveral 
years  ago,  a  voyage  to  China>  for  the  purpofe  of  learning  the 
ai^t  of  fmelting  zinq,  or  tutenagoj.  but  though  he  became 
intruded  in  the  fecret,   and  returned  fafely  home,  he  care*-" 
.l^iUy  concealed  it. 

10.  The  manufactory  of  zinc  was,  however,  eftabliflied 
in  England  about  the  year  1743,  when  Mr.  Champion  ob- 
tained  a  patent  for  the  making  of  it,    and  built  the    firft 

-work  t)f  the  kind  near  BriftoL  It  coniifls,  as  Watfon  re- 
lates, of  a.  circular  kind  of  oven,  like  a  glafs-houfe  furnace^ 
in  which  were  placed  6  pots,,  of  about  4  feet  each  in  height^ 
much  refeihbling  large  oil-jars  ip  ihape,  into  the  bottora.^£ , 

i  cacht 
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The  zinc  froth  ^.atnelfterg  in  the  Hartz,  is 
like  tnoft  of  the  lead  ancj  qopper  ores  from  the 
ifame  mines  of  a  very  "fine  grained  texture, 
^vhich  we  call  Steel-cornpaSt ;  ai^d  is  likewife  fo 
often  equally  mixed  with  the  i"aid  copper  and 
lead  ores,  as  not  ,to  be  fo  eafily  perceived,  if 
one  is  not  previoufly  acquainted  with  them. 
It  feems^  ^ucverthj^Jefs^  r^afonable  thai  a  tnue 
mineraliu:  ought  rather  to  fufped  the  ore  called 

Brown 

fcach  pot  is  inferted  an  iron  tube,  which  palTes  thrgu^h  the 
iloor  of  the  furnace,  into.a  veflel  of  w-ater,  .A  mix.iwre  of 
the  prepared  ore,  as  mentioned  above  N^-8  tinti  cf,-  is  made 
with  charcoal,  and  the  pots  are  filled  with  it  to  the  mouth, 
which  are  then  clofe  flopped JkY.i^l^i^rong.. covers,  a^d  luted 
with  clay.  The  fire  being  propeHy  applied,  the  metallic 
vapour  of  the  calanv^ne  ifCues  ,<iownwaf(fs,  or  per  dcfcen-fim^ 
through  the  iron  Jybes.,  tjtiere  being,  no  xjthf  r  place  through 
which  it  cam  efcape ;  and  the  air  l^^ing  excluded,  it  do^s 
not  take  fire,  but  is  condenfed  in  the  water  into  granulated 
particles;  which  being' remelted,  are  call  into  ingots,' and 
fent  to  Birmingham  under  the  name  of  zinc  or  fpt/ter ;  al- 
though by  this  laft  name  of'Jpdter^  only  a  granulated  kind  of 
foft  brafs  i^  underflood  among  the  brafiers,  and  others  who 
work  in  London^  ufed  to  folder  pieces  of  brafs  together, 

11.  Great  part  of  the  zinc  voraulized],  by  the  force 
of  fire  in  large  furnaces,  as  thofe  at  Goflar,  adheres  to 
their  fides  in  x)\p  form  6f  a  whitifti  cal:^ ;  tKis  is  fcraped" 
off,  when  the  furnace  is  cold,  and  is  called  by  the  name  af 
Vfenhruch^ox  Cadnna  fornQcundL^  which  is  employed^  as  well 
as  zmc,   to  make  brafs. 

12.  Another  fubllaiice^  commqn  '^  t]xe  fliops,  is  called 
Tutia.  or  Tuthia^  according  to  Lemery,  'This  feems  to' be 
fome  preparation  of  the  calx  of  zinc  witli  ot'her  matters,  an3 
varies  very  much  in  its  contents,  as  well" as  cisternal  ap- 
pearanoes :  it  changee,  or  ought  to  cHange,  copper  alfp 
into  bra^fs ;  and  is  employed  in  the  compofition  of  fome  un- 
^iionts  by  the  apothecaries,  although  the  ciFeds  mud  vary, 
:^ccording  to  the  integrant  parts  of  this  compound, 

£  e  e  3  The 
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Brown  Bkyertz  (Se£t  362-3)  to  be  a  zinc-ore^ 
than  to  fuppofe  this  femi-metal  to  biS  a  produ(3: 
pf  lead^  ^opp^r^  and  iron. 


SECT.     2^^.    (232.) 


r 
I 


4.   Antimony,     jiniimpnium.     Stibium^ 
'  Its  general  properties  \a\ . 

This  fcnii-metal  is, 
fi.  Of  a  wJiLte  colour  alhaoft  likp  fijver. 

Brittle: 


Ml   I 


13.  The  Porriphoftx^  iDipbryges^  Nihil^  Nihil  album ^ 
Spodium  Grac^rum^'  Cadmia  botfttes^  ZoniteSy  Onychites^ 
VjlraciteSy  PlaciiiS,  CapnifeSj  &c.  meotibned  by  medicinal 
and  metallurgical  svnters,  are  produdioris  of  zinc,  with 
various  external  app,earances  pf  cilour,  and  confiflfence  or 
form,  which  differ  very  jfittleiOr  pierhaps  nothing  at  alk 
from  themfelyep  in  fheir  ji roper t ies ;  but  'kre.cheriftied  by 
whimficalUutbori  on  actpunt  of  the  Angularity  of  their 
pames.      The  Editor  from  Neumdnriy'  Watfon^  &c.- 

[<?]  The  colour  of  antimopy,  in  it?  reguline  form,  is  of 
a  lilver  whjte ;  its  texture  appears  inicaceous ;  and  is  re* 
xnarkably  brittle. 

•    Its  fpecific  gravity,  when  perfedly  freed  from  iron,  is=: 
6,860. 

The  nitrous  acid  diephlogifticates  antimony ;  but  holds  only 
a  very  minute  portion  of  it  in  folution.  '^ 

The  vitriolic  aiid^  if  boiling,  diifolves  antimony ;  but  the 
muriatic  and  acetcus  acids  zO.  jbardly  at  al)  upon  it,  unlefs 
previoufly  calcined,  — 

Jqua  regia  formed  of  7  parts  of  marine  apd  one  of 
nitrous  acid,  dilTolves  this  femirinetal  in  ^  coniiderabld 
degree. 

;    it  is  alfo  foluble  in  a  mixture  of  the  vitriolic  and  marine 
acids,  or  even  qf  the  vitriolic  smd  nitrous  acids, 

■■-■  :.,,  .    \.  .  ....■  The 
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i}^  Brittle;  ^i^d  in  its  texture,  it  confifts 
of  (hining  planes,  of  greater  lengt^i  than 
breadth. 

<.  In  the  fire  it  is  yolat'de,  and  ypIatUifes  part: 

-  of  the  other  aietals  along  with  it,  except  * 
gold  and  platina.    Jt  may!^   howeyer,  in  a 
modferate  fire,  be  calci-ned  into  a  light  grey 
-calx,  which  is  pretty  refradlory  in  the  fire^ 

-  but  melts  at  lall  to  a  glafs  of  a  reddifii 
brown  colour. 

d.  It  diffolves  in  fpirit  of-fea-falt  and  aqua 
regiay  but  is  only  corroded  by  the  fpirit  of 
nitre  into  a  white  calxj  it  is  precipitated 
out  ofthc  a fuaregt a  by  water. 

It 


The  phlogifton  it  lofes  by  folution,  is  expreffcd  by  120,; 
/and  in  refpc^X  to  the  force  wherewith  itfi-etains  this,  it  fland$- 
;in  the  Jixih  place. 

It  melts  in  the  fire  long  after  it  becomes  red  hot;  viz.  at 

the  809  degree;  provided  it  be  in  its  pure  regulifie  form  ; 

-otherwife  it  melts  at  the  flaine  of  a  candle.     When  melted, 

it  emits  a  white  fmoke,  and  evaporates,  forming  itfelf  into 

white  and  refradtory  flowers,  as  the  author  remarks.   See  the 

N^  10  of  the  note  to  SeSf.  372. 

In  clofe  veflels  it  fublifnes  without  decompofition^     Berg- 
man^ Kirwan^  &c.  ' 

Crude  antimony  foils  the  fingers,  when  handled. 
It  is  found  in  different  parts  of  Europe,  as  Bohemia,  Saxony^ 
Tranfylvania,    Hungary,   Sweden,    Spain   and  France,    &c. 
;it  commonly  lies  alone  in  tpines,  intermixed  with  earthy  or 
jftony  matters. 

Sometimes  it  is  blended  \\rlth  the  richer  i3res  of  filver,  and 
Tciulers  the  extra6Hon  of  that  metal  very  difhcult ;  for  the 
antimony  volatiliaes  a  part  of  the  filver;  or  >  obs  the  ore^  as  the 
.miners  exprefstbemfehres. 

It  is  fcparated  from  its  natura.1  impurities  by  fufion,  in  an 
,i^%cthco.  pot»  wbofc  bottom  is  perforated  whh  a  number  of 
'  Ji  e  X  4  holes^ 
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^, '  It  has  an  emetic  quality  when  its  calx, 
glafs,  or  metal,  is  dinolved  in  an  acid, 
except  when'  in  the  fpirit  of  nitre,  which 
deprives  it  of  this  effeft. 

yi  It  arftalgadhates  with  quickfilver,  if  the  re- 
gulus  when  fufed,  be  added  to  it ;  but  the 
qiiickfilver  ought  for  this  purppfefp  be  co- 
vered with  warm  water :  it  amalgamates 
wifh  it  likewife,  if  the  regulus  of.anti- 
pabny  be  previoufly  melted  with  an  addi- 
tion of  lime. 


h6les;'it  is  then  furrounded  by  burning  coals :  the  fluid  anti- 
mony.paifes  through  the  holes,  whilft  the  anfufible  matters 
remain  behind.  This  mejtin^  veflel  mufl  have  been  let  jpto 
tl^e  mouth  of  another  pot,  funk  in  the  ground,  which  ferves 
aS  a  receiver,  in  this  kind  of  melting  per  dejcenfum^  The 
jundure  of  the  twpyefTels  mufl  be  ctofely  luted  ;  and  fevcral 
lets  of  this  apparatus  are  gene|-ally  >irorJce.(|  at  once.  Sei  the 
lajih?  of  the  note  to  Se^f.  369, 

In  the  purification  of  gold,  when  it  contains  other  me- . 
tals,  antimony  is  employed.     See  the  N^  8  of  the  note  to 
Seft.  372. 

The  Jlowers  of  antimony^  already  mentioned,  are  nothing 
clfe  but  its  pure  calx  ;  and,  if  put  in  a  proper  degree  of  fire, 
in  a  clofe  crucible,  produce  ^  brownifti  red  gl^fe  of  a  deep 
Jayacinthine  colour.     See  N9  12  of  jhe  Note  tQ  Se6t.  372. 

If  antimony  is  melted  in  a  clofe  crucible,  ^nd  is  .cooled 
gradually,  it  afTumes  the  form  of  infulated  pyramids,  an4. 
fometimes  of  a  regular  form  of  iljars. 

This  femi-metal  combines  very  vvellyvith  fulphur. 
Crude  antimony  being  projected  in  a  crucit^le,  in  which  ai^ 
cgu^l  quantity  of  qitre  is  fufi^d,  <ietonatep ;  is  calciqed^  and 
fornrts  a  compound,  called  by  the  French,  Fondant^ diRotrour, 
(pr  Antimoine  Diaphoretique  non  lave.  This  being  diflfolved 
III  hot  water,  falls  to  the  bottojn  after  it  is  cold;  and  after 
decani  tat  ion,  is  known,  when  dry,  by  the  name  of  PiaphorettQ 
jJntimcTiy,     Mongex.    Sec  the  note  to  Sed.  372,  N^^  .20. 


Se£t.  367,         BA§B  MfTAi,^.  7ii3i 


SECT.    367.    (233.) 

Native  ^ntmony. 

AntirDony  is  found  in  the  earth* 
jI.  Native,  Antimonium  nativum^  five^  Regulus 

jintimonii  nativus. 

This  is  of  a  filver  colour,  and  Its  texture  is 
compofed  of  pretty  large  (hining  planes. 

This  kind  was  found  in  Carls  Ort,  in  the 
mine  of  Salberg,  about  the  end  of  the  laft 
century  p],  and  fpecimens  thereof  have  been  ' 

preferved 


1  ■■ 


[b'\  Since  native  antimony,  or^  as  it  is  commonly  called, 
regulus  of  anUmoriy^vt2iS  never  before  known,  the  polTibility  of 
its  exiflence  has  been  denied;  and  when  the  fpecimen  here 
mentioned,  was  difcovered, a  certain  perfon  publiiliedhisdoubt^ 
of  the  truth  of  the  whole  affair^^pon  no  better  foimdas 
Hon  than  that  the  fpecimens  wer^  very  fmall  for  making 
experiments,  and  that  it  was  unciertain  if  ever  mJneralifed 
antimony  had  been  found  in  the  mine  of  Salberg* 

But  thofe  reafons  are  not  fufficient  to  refute  experiments^ 
becaufe  men  of  experience  are  always  able  to  make  true  ex- 
periments on  fmall  pieces  of  native  metal;  nor  is  there, any 
neceffity  that  mineralifed  metals  fhould  always  be  found  along 
with  the  native  ores  of  the  fame  fpecies  ;  though  this  really 
happens  with  this  antimony  in  the  mine  at  Salberg. 

We  ought  to  be  contented  with  conclufions  drawn  from 
experiments,  until  the  fallacioufnefs  of  fuch  esperiments 
13  demonftrated.  And  it  were  to  be  wifhed,  that  all  pre- 
tended difcoveries  were  fupported  by  experiments,  and  an 
<?numeration  of  the  phenomena  which  happen  in  them  ;  wc 
fliould  then  not  contradict  things,  which  perhaps  may  be 
true,  though,  for  \^'ant  of  this  precaution,  they  feem  fcarcp 
Credible ;  as,  for  infiance,  the  native  tin^  Uad^  and  iron^ 
"  '  -  tM 


k » 1  ■  *  ♦• 


794^  BASE   METALS*  ScO^^  ^6^^ 

preferved  in  colledions  under  the  name  of 
an  arfenical  pyrites,  till  the  mine-mafter  Mr. 
Von  Swab  difcoyered  its  real  nature,  in  a  trea- 
tife  he  communicated  to  the  Royal  Academy 
of  Sciences  at  Stockholm,  in  t4ie  year  1748. 
Among  other  remarkable  obfervations  in 
this  treatife,  i.t  is  fudj^r/iy  That  this  native 
antimony  eafily  amalgamated  with  quickfilver; 
doubtlefs,  becaufe  it  was  imheded  in  a  lime* 
Aon.e;.fince,  according  to  Mr.  Pott's  experi- 
ments, an  artificial  regulus  of  antimony  may,  by 
iijeans  of  lime,  be  difpofed  to  an  amalgamation. 
Secondly ^  that  it  yielded  criftals  in  forma 
€qicfs^  during  the  cooling. 

the  zjnkJpoTf  and  an  unknown  femi-metal  in  the  mica.     The 
Author. 

Counfellor  Muller,  in  a  letter  of  the  21ft  September  1782, 
anferted  in  ^ourru  de  Phyfique^  for  July  1787,  and  dire<5led  t© 
Baron  de  Born,  pretends  that  the  above  ore  of  native  anti' 
mony^  acknowledged  as  fucb  by  Mr.  Von  Swab,  was  nothing 
t>ut  a  true  native  bifmuth.  Mr.  de  Reprecht^  however,  wrote^ 
on  the  20th  of  0(9:ober  following,  a  full  refutation  of  C.  » 
Mullcr's  arguments,  to  the  fame  Mr.  de  Born.  This  lafl: 
letter  was  alfo  infefted  in  the  next  article  of  the  fame  'Journal 
de  Phyjique ;  and  fliews  the  pow^r  of  old  prejudices,  in  fpite 
even  of  ocular  demonflrations. 

But  Mr.  de  Reprecht,  it  feem^  has  recanted,  honourably^ 
if  influenced  only  by  the «love  of  truth!  See pag.  231-  of  the 
fyme  Journal  yd?r  September  following. 

It  appears  by  the  fame  letters,  that  native  antimony  is  found 
alfp  in  different  other  ares,  as  thofe  from  Fwzebay  and  Tran- 
^Vvania  ;  and  that  the  blackgold-ores  from  Nagyag,  contain  not 
only  gold^  but  Mojilver^  iron^  lead^  antimony^  arfenic^  znd  fulf 
phjur^  whofe  refpedive  proportions,  Mr.  de  Ruprecht,  had 
-^a'dertaken  to  afcertain. 

.And  laflly,  Mr.  Mongez  above  quoted,  has  given  a  fuU 
^tjcount  of  the  native  antimony  found  in  the  mines  of 
i^i^mpnd  in'Dauphiny  ;by  Mr.  Schreiber,  fpme  famples  of 
f  «£', which  h\;  examined  by  the  dry  and  humid  vjayy  which  he 
found  to  be  alloyed  with  about  3  per  cent,  of  arfenic.  Sec 
the  Journal  de  Phyfique  for  July  1783,   *•  6^,     TJ?c  Editc^. 

■  S  E  C  T^ 
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SECT.    368.    (Additional) 

Antimony  Min^rali%ed  by  th^  Aerial  Acid. , 

This  ore  was  lately  difcovered  by  Mongez» 
among  thof(?  oi  native  cmti'fnony^  from  the  minp 
oi^halanges  lA  Dauphiny. 

It  confifts  of  a  group  of  white  cryftalized 
filaments  of  a  needle-form  appearance,  diverge 
ing  froiTi  a  common  center,  like  zeolyte, 

They  ai'e  infoIuMe  in  nitrous  acid ;  and. 

On  being  urged  by  the  flame  of  a  blow^ 
pipe,  upon  a  piece  of  phardo^l,  they  are  difli- ' 
pated  into  white  fumes,  or  antimonial  flowers, 
without  any  fmell  of  ^rfenic  ;  from  whence  it 
follows,,  that  thj^fe  need  lie- formed  cryftals  ar^e 
ja  pure  calx  of  Antimony^  formed  by  its  combi-! 
nation  with,  or  nqiineralized  by,  the  aeriaf, 
acid.  5!?^  Kirwau,  /♦  325,  0.nd  Jourr^al  dp 
?hy(iQ}^efor  y^/y  lySj^  p.6y. 

S  EG  T.    369.    (243.) 

B.  Mineralized  Antimony, 

I.  With  fulphur,  Antimonium  fulphure  mineral 
^    liJatUm.  "  Antimonium  propne  Jic  diSlum  [c]. 

Thi^  IS   qonimonly  pf  a   radiated   texture^ 
compofed  of  long  wedge-like  flakes  6j:  plates  i 

it 


/[rj  The  mountains  in  Upper  Hungary  are  all  rich 
in  thefe  kinds  of  ore,  eljpecially  ia  the  county  of  LiptaWf 
firh^nce  it  is  exported  to  Poland.     Brunnicb. 

v;   '-^  ;^  The 
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it  is  nearly  of  a  lead  colour,  and  rough  to  the 

touch. 

a.  Of  coarfe  fibres.*^ 

S.  Of  fmall  fibres. 

€.  Steel-grained,  from  Saxony  and  Hungary. 

J.  Criftallifed,  from  Hungary. 

1.  Of  a  prifmical,  or  of  a  pointed  pyramidal 
figure,  in  which  lafl:  ci^cun^i^^ce  the  poinss 
run  to  one  center.      ^ 

.1  have  feen  a  fpecimen  of  this,  in  which  the 
cryftals  were  covered  ^(it}^  very  minyte  cryftals 
of  quartz,  except  at  thp  extreiiiitie^,  where 
thcce  was  always  a  little  hoje.  This  fpecimea 
was  given  for  zjfi^osferri  (par. 

2.  '   I  -       .  -  ... 

The  fulphurcors  ores  of  antimony  are  the  moft  com- 
mon, and  the  moft  productive  of  this  femi  met^l. 

The  common  black'^reyy  or  hlueijh  antimony^  is  moft 
ufually  of  a  ftriated  texture  ;  yet  there  is  fonne  found  with- 
out any  determinate  form,  and  in  this  cafe  i^raay  be  eafily 
miftaken  for  the  fmalU^ra'tned  lead-ore^  or  white  Jilver^ 
ere^  or  iron-glvniner ;  but  the  way  to  diftinguifli  it  imme- 
<liately  from  thefe,  is  to  hold  only  a  piece  of  this  ore  in  the 
burning  flame  of  a  candle ;  becatne  the  antimony  will 
melt  in  that  low  heat,  which  none  of  the  other  ores 
does  i  an  experienced  eye  may  readily  difcover  it  by  the 
colour. 

Crude  a9itimony  is  i\o^  only  that  whicji  is  feparated  an4 
picked'  out  in  compadi  pieces  from  the  flony  or  other 
heterogeneous  matters  of  the  ore ;  but  alfo  what  is  melted 
at  iirft  out  of  its  mineral  floncs  and  earths,  by  fire. 
This  Ore  ha«  indeed  its  lown  regular  veins  like  other  mi- 
nerals ;  and  yet  fome  other  kinds  of  ores  are  foraetimes 
found  along  with  it.      Gelleri*s  Metallurgy^  p.  59, 

The  texture  of  thefe  ores  is  not  only  fibrous^  and  oftqn 
inclined  to  a  common  centre,  but  alfo  cuneiform^  Jiriatedy 
/olidy  And  lamcllatcd  :  thefe  laft  are  fometimes  called  /tntimo-^ 

nicl 


nial  Galenas*  They  are  alfo  found  fometimes  in  3  plumefi 
Jorm^  confifting  of  extremely  delicate  fibres,  like  feathers. 

As  to  colour,  they  are  not  only  dcark  or  blueifli-grey^ 
but  fometimeff  they  fhow,  in  their  needle- form  mafles^ 
the  fineft  purple,  variegated  with  fhades  of  red,  blue^ 
greettf  yellow ^  and  whiti/h-^grey^  like  the  pigeon's  neck. 

Wallerius  and  Bomare  defcribe  other  varieties  of  theie^ 
antimoni^l  ores,  which  differ  by  colour  or  fliape  ;  but  it 
wilf  be  fuffi'di^nt  to  indicate  o^ly  their  defcriptive  Latin  epi^ 
thets,  viz. 

Striatum  colore  grifea* 
Fibrofum  plumbo-fimilem 
Flhris  parallelism 
Striis  inorJinatis. 
Striss  dicujfantibus. 
SMts  intirduj^^antibl^. 
Striis  ex  centra  divergentibuu 
:  Striis  concentricis. 
Striis  Jiellatis. 

Striis  in  plana  nitida  concretise 
StriatO'fquamofum. 

Lana  in^ar^  filf^i^  capillaribus  feparatis% 
r  album. 

rubrum^ 
^Jlavefcens., 

viride. 

canrulefcens. 
Textura  Cbalybeam 

mfigura  incerta  > 

fig.  turriia  ceti 

I  nodofa* 
drufica. 
Grifeum fpeculaHHj  cinereum^  &c. 

The  fpecific  gravity  of  antimony  is  for  the  moft  part  froih 
4  to  4200;  and,  when  melted,  from*  4700  to  500.  But  if 
the  regulus  be  well  depurated  from  fulphur  and  iron,  ltd 
fpecific  gravity  is  much  greater,  as  was  mentioned  in  the 
note  [a]  to  Se^.  366. 

This  ore  of  antimony  foils  the  fingers  when  handled,  and 
U  vety  brittle* 

When 


,Plumofum^ 
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SEC  T.^    170.    (2^5,j 

Red'Jintimony  Ort. 

i.  With  fulphur  and  arfenic,  Antimontum  au-^ 

ripigmento    tnineralifatum.      Red    atitimony 

ore,  Antinionium  folare. 

This  is  of  a  red  colour,  and  has  the  fattie 
texture  with  the  preceding,  though  its  fibres 
are  not  fo  coarfe, 
a.  With  fm all  fibres. 
h.  With   abrupt  broken  fibres,  from  Braunf-' 

dorffin  Saxony,  and  from  Hiangary  f^. 

All 


When  gradually  heated  in  a  crucible,  it  lofes  about  iz 
fir  cent,  of  its  weight  ;•  and  becomes  a*  grey  calx. 

It  is'perfedtly  foluble  in  the  marine  acid^  with  the  affiftancis 
of  heat. 

The  nitrous  only  calcines  the  reguline  part. 

100  parts  of  this  ore  contain  74  of  the  antimonial  te* 
gulusy  (lightly  dephlogifticated,  and  26  of  fulphur. 

It  is  analyfed  by  folution  in  aqua  regia^  confiding  of  r  part 

,of  nitrous^    and   4  parts  of  marine  add.     The  fiilphur  i» 

found  in  the  filter ;   for  this  folvent  only  afts  on  the  femi- 

metal,   and  the  fulphur  being  difengaged,    floats  over  the 

folution. 

In  the  d^y  way  antimony  is  feparated  front  the  flony 
parts  of  its  ore  by  diftillation  per  defcenfum.  It  is  afterwarxls 
reduced  to  a  rcgulus  by  gently  roafting  it,  until  it  lofes 
32,5  P^^*  ^^^^*  ^^  ^^^  weight ;  and  then  mixing  the  grey 
4^alx  thus  formed,  with  twice  its  weight  of  black  flux^  and 
briikiy  fufing  .it  in  a  covered  crucible,  the  regulus  is  ob- 
tained.    Ihs  Editor  from  Kirwaq  p.  326,  and  Mongez,  idc. 

[tf]  In  Hungary  nobody  knows  this  kind  of  ore.  I  only 
Ibund  it  at  Braunfdorft':  therefore  fomc,  who  have  not  fcea 
it,,  (ieay  its  exiAcace.    Brutml^ 


Sed.  37  r.        base  m£tal5.  ^^ 

All  antimonial  ores  arc  fomewbat  arfentcal, 
but  this  is  more  fo  than  t4ie  .preceding  kiiid^-f . 

S  E  C  T^    371.     (236.) 

Mineralized  with  other  metals. 

C.    With  fulphurated  filver.     The  plumofe^ 
River  ore  of  Seft.  274  [<?]. 

With 


The  red-colour  of  this  ore  proceeds  from  the  mixture  of 
arfenic.  Wallerius  fpeaks  of  3  varieties  of  this  ore^  that 
are  found  in  Hungary  and  Saxony,  vi%.  i.  of  a  r/^  colour; 
2.  of  purplijh  or  violet ;  and  3  of  a  pale  red  colour.  Sec 
the  Spec.  306  o/'Walierius's  Syftem.  Mineral. 

Bomare  deibribes  alfb  the  following  arfenical  ores  of 
antimony,  which,  in  all  probability,  are  the  fame  mentioned 
by  Wallerius  after  himfelf,  viz^ 

1.  The  red  with  parallel  fibres,  fir ih  fere  paralUUsy 
found  at  Braunfdorff'xn  Saxony, 

2,  The  pale-nd^  or  of  a  violaceous  colour^  found  at  Prcf- 
bourg  in  Hungary,  and  another  of  a  h/uc  colour  found  alfo  at 
Braunfdorff, 

4,  The  red  with  the  flrix  difpofed  in  a  {kavry  forro^ 
found  in  Hungary  and  Saxony. 

4.  The  purple  red^  which  is  plumofe,  or  of  very  thin  filky 
fibres,  like  hair.^  or  wool :  and  fometimes  in '  a  dendritical 
form,  upon  the  white  quartz  of  the  grey  ore  of  antimony,  ia 
the  mine  called  the  Old -Hope  of  God  in  Frcyberg. 

5,  And  tbe  plumofe  ore  of  an  ajh  coltmr^  which  ts  alfo 
found  of  a  purple-red  colour,  at  Braunfdorff  in  Saxony. 

Finally,  the  fame  author  fpeaks  of  a  horn-antimony, 
miner  a  antimonii  cwnea^  which  is  faid  to  have  been  found  ac 
Stolberg. 

[tf]  Befid^s  the  colours  of  this  ore  mentioned  in  Se&.  274, 
there  are  J^lfo  ores  of  the  kind,  which  are  red  or  gre^i 
and  then  they  contain  birt  a  fmall  proportion  of  filvtr. 
Their  texture  is  filaraentoiUy  vtry  brittle  artd  fufible. 

fhcfe 
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•     D.  With   fulphu  rated  filver,    copper,   an4 
arfenic.     See  Seft.  276  [yj. 

E.  With  fulphurated  lead.     See  Se<St.  314, 

Thefe  ores  may  be  analyfed  h^  folution  in  aqua  regia : 
both  the  regulus  of  antimony  and  the  arfenic  remain  in  the 
folution,  and  the  fulpbur  is.  fcparrfted  by  filtration.  l( 
the  folutioa  be  then  boiled  with  twice  its  weight  of  ftrong 
mtrous  acldy  the  regulus  of  antimony  will  be  precipitated  on 
account  of  its  depbloghlication ;  and,  the  arfenic  whrch  is 
then  converted  into  an  acid,  will  remain  in  the  liquor,  and. 
may  be  procured  by  evaporation  into  drynefs. 

[y*]  If'Jilver  or  copper  be  fufpeded  in  the  fcorise,  they  may 
be  analyfed  by  boiling  in  about  6  times  their  weight  of 
of  diluti  nitrous  acid,  which  will  take  up  the  filver  and 
copper,  and  leave  the  regulus  of  antimony  and  the  arfenic, 

Thefe  laft  may  be  boiled  in  ftrong  nitrous  acid^  which 
dephlogifticates  the  antimony,  and  the  arfenic  becomes 
foluble  in  water:  fa  that  the  calx  of  antimony  remains 
iindiifolved.  The  fulphur  may  be  found  in  a  fecond  ex- 
periment, ufing  aqua  regia  inflead  of  the  concentrated  »/• 
trous  acid^  and  the  filver  may  be  precipitated  with  a  clean 
plate  of  copper,  previbuffly  weighed ;  for  in  this  cafe,  the 
filver  precipitates  upon  it  in  its  metallic  form,  which  may  be 
weighed,  and  its  contents  known.  As  to  the  copper,  it 
may  be  precipitated  by  aerated  mineral  alkali;  and  194  gr. 
of  this  precipitate  well  dried  are  equivalent  to  100  gr.  of  cop- 
,  per  in  in  its  metallic  form.  But  from  this  laft,  the  weight 
loft  by  the  copper  plate,  during  the  operation,  muft  be 
fubftradted. 

N.  fi.  If  in  this  folution  by  aqua  regia^  the  precipitation 
of  the  filver  lliould  be  attempted  by  the  marine  acid^  it 
would  unite  to  the  copper,  and  form  a  triple  fait,  which 
•    would  alfo  be  precipitated  together. 

If  the  refiduum  fhould  cafually  c^ontain  fulphur,  arfenic^ 
and  iron;  by  boiling  it  in  the  fpirit  of  fait,  the  arf«nic  and  iron 
.  will  be  taken  up  :  the  firft  (the  arfenic),  may  then  be  pre- 
cipitated by  the  addition  of  water,  and  the  iron  by  the  Prufiian 
alkali,  &c.  The  Editor  from  Kirwan,  ^»  327,  248  and 
^50. 

SECT. 
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SECT.    371.    (237.) 

.Observations  on  Antimony  [^]. 

By  the  name  of  Antimony  is  commonly 
"underftood   the   crude   antimony,    (which   i^s 

compounded 


1       '■  ^  ^-    -      ■        .  •  r  .      r. 


[«]  I.  Though  the  regulus  of  antimony  is  a  metallic  fub- 
ftance>  c)f  a  ponfiderably  bright  white  colour j  and  has  the 
fpteneldr^  opacity^  and  gravity  of  a  metal ;  yet  it  is  quite 
.  Unmalleabh,  and  falls  into  powder,  inllead  of  yielJmg  or  ex- 
panding under  the  hanloier;  on  which  account  it  is  claJTed 
dmong  the  fenii'tniials^  ^ 

a.  Dr.  Lewis  mentions  ah  ca(y  prociefs  to  give  d  molt 
brilliant  metallic  appearance  to  the  iregulusof  this  fethi-metaU  , 
It  confifls  in  throwing  a  lump  of  cuuk  (or  terra  ppndiTofa) 
into  the  crucible,  in  which  the  antimony  is  melted  in  the  life;' 
^bout  one  ot  two  ouhces  of  the  cauk  ttA  hot  will  fuffice  for 
about  t(  outice^  of  the  melted  femi-metal :  and  the  fufioa 
being  'continued  about  t\Vo  minutes  rhore,  on  pouring  it  ofT^ 
there  will  be  fbund  about  15  ounces  of  the  regulus,  as  bril- 
liant as  polijhedjie  /,  or  pure  quizkjiherm 

3.  Regulus  of  antimony  is  ufed  in  various  metallic  rtiixtures^ 
as  for  printing  types ^  metallit  fpecuiums^  &c.  It  enters  into  the 
beft  fort  of  pewter  ware, 

4*  It  mixes  with,  and  diflblves  various  metals ;  in  parti* 
Cular  it  affeds  iron  the  moft  powerfully ;  and,  what  is  verjr 
remarkable,  when  itiixed  together^  th6  iron  is  prevented 
from  being  attracted  by  the  loaJ-JiiJiej  as  was  mentioned 
in  the  note,   N?  j8,  to  p.  756. 

5.  It  aifedts  copper  next,  then  tin,  lead^  zxA  Jtlver\  promo'- 
ting  their  fufion,  and  rendering  them  all  brittle  and  unmalle- 
Jable;  but  will  neithejr  Unite  with  gold,  n6r  mercury  \  though  it 
may  bis  made  to  combine  with  this  laft  by  the  ^nterpofition  of 

Fff  -  ful- 
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compounded  of  the  metallic  part  and  fulphur) 
as  it  is  melted  out  of  the  ore  (Se£t.  369.): 
and  by  the  name  of  regulus,  the  pure  femi- 
metal. 

The 


fulphur.  In  this  cafe  it  refembles  the  common  iEthiops,  and 
ij  thence  eallifd  ^ntimdf/jol  Mthiops, 

-  6.  Regulus  of  antimony  readily  unites  with  fulphur, 
and' forms  a  compound  of  a  very  faint  metallic  fplendor : 
i^  aiTumes'thc  form  of  long  needles  adhering  togethdr  late- 
rally :  it  is  ufuaUy  formed  natiu-aJly  alio  in  this  fiiape.  Thi« 
is  called  Crude  jintmony. 

7.  But  though  antimony  hai  a  confiderabk  affinity  to  ful- 
phiir;  yet  all  the  nfiet'als,  except  j-^/zi^ and /w^r^ttry, have  a  greater 
affinity  to  that  cpmpoiind.   if  therefore  irok,  copp  r^  lead^Jil^ 
ifefyiit  iirii  be  melfed  with  afttimohy,  the  fulphur  will  unite 
With  the  iftetal,  and  be  fepa rated  from  the  regulus,  which, 
lK)wever,  takes  up  fome  part  of  the  metal,' for  which  reafon  it 
Jfi  called  Afartial  Regulus^  RegUlus  Venerisy  &c. 
'  ;    8.  When  gold  is  miiCed,  oi:  debafed  by  the  mixture   of 
*<Hh^*metals,  it  may  be  fufed  with  antimony  ;   for  the  ful- 
phur  combines    with   the   bafc   metals,    which,    being  the 
lighter,  rift  up  into  fcbria,  while  the  regul>3S  remains  united 
^t  the  bottotti  with  the  gold;  which  being  urged  by  a  ftronger 
degree  of  heat,  is  freed  Irom  the  femi-metal,  which  is  very 
▼©lUtih     This  method  of  refining  gold  is  the  eafiefl  of  ail. 
See  note  [g]f  to  />.  5I8. 

9.  But  the  niofl  numerous  purpofes,  to  which  this  femi- 
jnetal  has  been  applied,  are  thofe  of  the  chemical  and  phar. 

<tnaceutical  preparations.  Lcmcry,  in  his  Treatife  on  Jnti^ 
fnony^  defcribes  no  lefs  than  '200  procejjes  ^nd  JhrmuU  i 
among  which  there  aVc  many  good,  and  many  ufelefs  ones, 
^he  fo»ll owing  procclScs  defervc  to  be  mentioned  on  account 
6f  their  utility. 

10.  Antimony  melts  as  foon  as  it  is  moderately  red  hot,-but 
cannot  fuitain  a  violent  degree  of  fire,  as  it  is  thereby  diffi- 
l^ated  into  fmoke  and  white  vapours,  which  adhere  to  fuch 
t^old  bodies  as  they  meet  with,  and  are  collected  into  a 
l^tnd  oi  farina  ct  pewdgr^  called  Flowgrs  of  Antimony. 

31.  If 


The  alchemifts  have  made  great  ufe  of  anti- 
mony in  their  experift)entS;  Ibme  of  them  chiefly 
on  account  of  its  being  found  in  the  Hunga- 
rian gold  mines.    Yet  ftili  we  know  no  more 
^  of 


11.  If  it  be  only  moderately  heated,  in  very  fmall  pieces, 
fo  as  not  to  melt ;  it  becomes  calcined  into  a  greyifli  powder 
deflitute  of  all  fplendor,  called  Calx  of  Antimony ;  This  calx 
is  capable  of  enduring  the  moil  violent  fire ;  but  at  lail  it 
will  run  into  a  giafs  of  a  redd'ijh  ydlsw  colour^  limilar  to  that 
of  the  Hyacinth.  The  longer  the  calcination  be  continued, 
the  more  refractory  it  will  be,  and  the  Icfs  coloured  thfe 
glafs  will  become.  The  calcination  of  antimony  may  even  bfe 
cprritfd  fo  far,  that  it  will  not  vitri'fy,  iinlefs  a  fmall  portioa 
of  crude  antimony  be  thrown  into  the  crucible. 

12.  The  following  is  the  beft  method  for  avoiding 
difappointment  and  perplexity  in  making  this  antimoniil 
glafs.  Take  any  quantity  of  calx  of  antimony,  macje  with- 
out addition,  put  it  into  a  good  crucible,,  which  fet  in  a 
melting  furnace;  kindle  the  fire  gradually,  and  leave  ti|^ 
crucible  uncovered  at  the  beginning ;  a  quarter  of  ill 
hour  after  th'e  matter  is  red-hot,  cover" the  crucible,  ailfl» 
excite  the  fire  vigoroufly,  till  the  calx  melts,  which  may  hk 

'  'Icnown  by  dipping  into  the  crucible  an  iron  wire,  to  the  end 
of  which  a  little  knob  of  glafs  will  adhere,  if  the  matter  be 
in  perfect  fufion,  Keep  it  fo  for  a  quarter  of  an  hour,  dr 
rather  longer,  if  the  crucible  can  bear  it ;  then  take  it  out, 
ahd  pour  the  melted  matter  on  a  fmooth  ftone,  made  hot 
for  the  pnrpofe,  or  in  a  proper  mould  to  give  it  ibe  form  of 
a  cup,  or  of  pills,  called  Pi iuia  Pirfetva. 

The  infufion  made  of  this  coloured  antimonlal  glafs,  m 
aciduldus  wine  (fuch  ^s  that  of  Bourdeaux)  for  the  fpacc  of 
5  or  6  hours,  is  a  very  violent  emetic, 

13.  If  equal  parts  of  nitre  and  regulus  of  antimony  be  de- 
flagrated over  the  fire,  the  grey  calx  which  remain^  is  called 
Liver  of  Antimony* 

'    14.,  If  regulus  of  antimony  be,  melted  with  two  parts  oi  fixed 

alkali^  -a  mafs  of  a  reddijh  yillow  colour  is  produced,  which  being 

dilTolved  in  water,  and  any  acid  being  afterwards  added,  a  pre- 

'  -  ^  iLz  cipitate 
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o(  the  conftituent  parts  of  this  fecni-metal 
than  the  others,  notwithftanding  all  that 
has   bqen  written  on  the  fubjedt.     Some  fay 

.    that 

* — J : . : . . i ^ 

cxpitate  is  formed  of  the  fame  colour,  called  Golden  Sulphur 
of  Antimony. 

15.  Fixed  nitre,  v\%,  the  alkaline  fait  that  remains  after 
the  deflagration  of  nitre,  being  boiled  with  fmall  pieces  of  re- 
gulus  of  antimony,  the  folution  becomes  reddiflj ;  and,  .on 
cooling,  depoiits  the  antimony  i^  the  form  of  a  red  powder 
called  Mineral  Kermes* 

16.  Equal  parts  of  the  gla/s^  and  of  the  Itver  of  antimony, 
well  pulvcrifed  and  mixed  with  an  equal  quantity  of  pul- 
verized cream  of  tartar^  being  put  into  as  much  water  as  will 
diflblve  the  cream  of  tartar,  and  boiled  for  12  hours,  adding 
novy  and  then  fome  hot  water,  to  replace  what  is  evaporated; 
th,c  whole  is  to  be  filtered  while  hot;  then  being  evaporated 
tp  drynefs,  the  faline  matter  that  remains,  is  the  emetic 
tartar. 

17.  The  regulus  of  antimony  being  pulvcrifed,  and  dif- 
^  l^led  with  corrofive  fublimate  of  mercury ^  a  thick  white  matr 
'^  if r  is  produced,  which  is  extremely  corrofive,  and  is  called 

«  Sutter  of  Antimony.     This  thick  fubftance  may  be  rendered 
limpid  and  fluid>by  repeated  diftillations. 

On  mixing  the  nitrous  acid  with  this  Butter  of  Antimony ^ 
a  kind  of  aqua  regia  is  diililled,  called  Bezoardic  Spirit  of 
tiitre. 

18.  The  white  matter  that  remains  from  this  la(l:  diilillatibn, 
may  be  rediftUled  with  frefii  nitrous  acid ;  and  the  remain* 
der  being  waihed  with  water,  is  called  Bezoar  mineral^  which 
is  neither  fo  volatile,  nor  fo  cauflic  as  the  antimonial  butter. 
iThis  butter  being  mixed  with  water,  a  precipitate  falls  to 
the  bottom,  which  is  very  improperly  called  mercurius  vita^ 
for  it  is  in  fa6t  a  very  violent  emetic, 

19.  But  if,  inftead  of  the  regulus^  crude  antimony  be  em- 
ployed, and  the  fame  operation  be  performed ;  the  regulinc 
pan  feparates    from  the   fulphur,    unites  to   the  mercury, 
«nd   produces   the  fubflance  which   is   called   Cinnabar  of 
jintimorjy, 

20.  The  method  of  making  diaphoretic  Antimony  has  been 
already  defcribed  in  tbe  note  [« J  to  ScA.  366,  p.  792.     This 

pr«» 


Seft.  '^'J^.  SEMI-METALS.  805 

that     its    earth    is    not    vitrifiable,    becaufe 

it    is    volatile,    which    is    perfectly    contrary 

to  experience:   and  if  volatility   be  the  cha- 

-  radleriftic    of    a    mercurial    earth,    the    pipe, 

clay 

preparation  excites  animal  perfpiration,  and  is  a  good  fudnrijic* 
The  very  fame  preparation  of  the  aiaphoretic  antimony  may 
^  be  more  expeditioufly  made,  by  one  part  of  antimony  with 
two  and  a  half  of  nttre^  mixed  together  and  deflagrated  : 
the  rcfidue  of  which  is  the  mere  calx  of  antimony^  void  of  ail 
€metic  power, 

II.  And  if  the  detonation  be  performed  in  a  tubulated 
retort,  having  a  large  receiver,  containing  fome  water, 
adapted  to  it,  both  a  clyffus  of  antimony  and  the  antimonial 
Jlowers  m2Ly  be  obtained  at  the  fame  time,  as  Neumann 
aifcrts. 

%2,  When  nitre  is  deflagrated  with  antimony  over  the  fire, 
the  alkaline  bafis  of  the  nitre  unites  with  the  calx  of  the  femi- 
metal,  which  ipay  be  feparated  by  an  acid,  and  is  called  Afa* 
teria  Pgrlata) 

23.  It  15  beyond  any  controvcrfy  that  this  femi-metal  a£ls  *  '^^ 
on  the  human  body  as  a  violent  (and  fometimes  virulent) 
emetic,  and  as  a  flrong  cathartic,  impregnating  vegetable 
acids,  as  vinegar  and  acid-wines^  with  thefe  virtues,  almofl: 
inexhauiiibly.  By  fiilphur,  and  by  calcination  with  nitre, 
its  malignity  is  abated,  and  its  emetic  power  changed  into 
a  diaphoretic  one.  But  as  foon  as  it  i§  reftored  to  its  pure 
itietallic  flate,  it  refumes  its  virulence,  which  may  be  again 
deftroyed,  and  again  reftored,  and  almoft  infinitely  varied. 

34.  Hoffman  has  given  an  account  of  the  different  me- 
dicinal and  pernicious  effeiSts  of  antimony,  as  arifing  from 
Its  different  modes  of  trentment.  Crude  antimony^  on  account 
of  the  rcgulu:^  being  corrected  by  the  julphu^^  is  not  only 
fafe,  but  in  many  cafes  a  medicine  of  great  fervice,  both  for 
the  human  fpccies  and  other  animals. 

25.  By  limple  fufion  it  acquires  a  degree  of  malignity?  but 
a  far  greater  one  if  melted  with  half  its  weight  of  nitre, 
which  confumes  nearly  all  the  fulphur,  and  leaves  the  rcgulm 
bare. 

a6.  Mixed  with  common  fait,  and  calcined  over  a  gentle 
ftrc  for  feveral  hours,  and  afterwards  edulcorated  with  water^ 

F-ffj  it 
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play  from  Cologne  ought  to  be  of  the  fame 
nature.  Perhaps  it  is  better  to  fay  that  the 
calx  of  antimony  is  volatile,   and  may  both 


it  yields  an  a(h-coloured  grey  calx,  A\'hich  is  fo  fixed  as  to 
bear  a  melting  heat,  and  proves  a  mild  and  fafe  diaphoretic^ 
void  of  aiiy  malignant  or  emetic  quality. 

27/  In  the  fame  manner,  if  calcined  with  a  gentle  fire  in 
nn  earthen  vefTel,  uncovered  and  expofed  to  the  open  air,  i^ 
phanges  into  an  innocent  calx,  without  the  leaft  malignity. 
But  if  this  very  calx  be  melted  with  a  (Irong  fire  into  glafs,  it 
becomes  fo  a£live,  that  a  few  grains  will  occafion  violent 
vomiting  and  purging,  or  even  mortal  convulfions  and  inflam* 
iiiatiojis. 

28.  Likewife,  if  the  powdered  regulus  be  calcined  in  a  glafs 
vial,  over  a  fand  heat,  for  fevcral  d^ys,  it  becomes  a  greyifli 
falutary  diaphoretic  powder.  But,  if  reduced  to  regulus,  by 
filling  it  with  powdered  charcoal,  nitre,  and  a  little  fat, 
it  proves  again  virulent.  Alfo,  when  antimony  is  melted 
with  one  fourth  of  its  weight  of  fait  of  tartar,  then 
powdered,    the  fcoria  fcparated,    and  the  more   ponderous 

,  matter  pulverized,  the  reddifli  powder  thus  obtained  is  faluf 
tary ;  but  when  it  is  melted  with- three  or  four  times  itt 
weight  of  fait  of  tartar,  both  the  fcoria  and  the  regulus  ar© 
virulent. 

29.  Equal  parts  of  antimony  and  nitre,  melted  together, 
yield  a  virulent  mafs  ;  but  one  part  of  antimony  with  a  or  3 
of  nitre,  makes  an  ufeful  diaphoretic.  The  regulus  melted 
with  half  its  weight  of  nitre,  continues  emetic  ;  but  one 
part  of  regulus  with  two  and  a  half  of  nitre  becomes  diapho- 
retic. Thus  one  preparation  of  antimony  may  be  changed 
into  another,  a  falutary  into  a  poifonous,  and  a  poifonous 
into  a  falutary  one> 

30.  It  is  not  yet  afcertained,  fays  Macq^uer,  in  which  of 
the  principles  of  antimony  its  emetic  viriue  refides,  But  it 
is  evident,  by  whaj  has  been  already  aflerted,  that  it  caniiot 
be  afcribcd  to  its  earthy  part;  for  the  calx  of  antimony, 
V^hen  entirely  deprived  of  all  phlogifton,  is  not  emetic^  nor 
^ven  puigaiivi ;  as  is  evident  from  the  effects  of  diaphoretic 
{injimonyj   znd  the  pearly  matter  of  N^  22. 

31.,  It  is  therefore  equally  evident,  that  this  property  of 
«l^t|mony  defends  upon  th$  union  of  its  metallic  earth  wit|;i. 
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be  rtduted  into  a  metallic  ftate  with  phlo- 
gifton  alone,  and  pielted  into  glafs;  and  fuch 
is  its  nature,  though  wc  do  not  know  the. 
reafon  of  it# 


SECT.    375.    (238.) 

ArfeniCr    jirfenicum,  Lat. 
General  P  taper  ties  qJ  this  Smi^m^tah 
5.  Arfenic  in  its  metallic  form. 
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its  phlogtfton  ;  and  thb  appears  to  be  the  more  probable ; 
lince  by  only  re-combining  phlogiiton  with  the  earth  of  thie 
iieini-metal,  totally  deprived  by  calcination  of  all  ixs  imetic. 
virtu/ f  this  very  virtue  is  perfectly  reflored,  and  the  rcguhis  •"' 
thus  revived  H  no  lefe  m^iic*  ttian  th^t  which  never  uoder« 
went  calcination. 

3?.  After  ell  that  has  been  related  in  thefe  notes,  it  is  no 
wonder  that  antimony  had  been  by  many  efteemed  an  effec- 
tual poifofi :  apd  by  others  the  ttioft  e:ctraordtnary  virtues, 
9{m1,  great  beneficial  properties,  have  been  attributed  to  the ' 
fame  fubflance.  In  1 566  its  ufe  was  prohibited  inr  France  by 
afi  cdid  of  the  Parliament,  which  was  repealed  in  1650,  anti- 
mony having  a  fcw  years  before,  been  received  into  the  niim«  . 
ber  of  purgatives.  In  166B  a  new  ecii6t  caipei  forth^  prohibit-* 
log  its  being  ufed  by  any  one  but  by  the  Doctors  of  medi* 
cine,  Tbiis  much  is  certain^  ift,  that  Aatimbuy  in  its  crude 
Aate  i€  not  a  poifon,  but  a  medicine  of  great  efficacy  i  an 
excellent  refolvent  and  puriiier  of  the  animal  juice^,'  if  given 
froifi  /^grains  to  .half  a  drachm  (or  30  ^r.)  together  with  ab- 
forbents  :  idly,  that  Jt  is  capable  of  being  rendered,  by  various 
operations  and  additions,  'either  tri^y  pbifonous,  or  more  me- 
dicinal than  in  its  crude  Aate :  and,  3dly,  that  its  moft  virulent 
preparations  may,  by  flight  management,  be  made  falutary  ; 
^ild  it»  moft  falutary  ones  virulent  and  deadly  poilooous,  as 
Ncwmannobfervest     Tt^  d£^t$r.   ' 
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a.  Is  nearly  of  the  fame  colour  as  lead,  but 
brittle^;  and  changes  fooner  its  (hining  colour 
in  the  air,  firft  to  yellow,  and  afterwards  to 
black. 
i.  It    appears    laminated    in   its   frafture,    of 

where  broken. 
c.  Is  very  volatile  in  the  fire,  burns  with   a 

fmall    flame,  .  and   emits  very  difagreeable 

fmejl,  like  garlick  [^]« 

I; 


[tf]  I.  If  arfenic  be  laid  on  a  red-hot  iron,  it  burns  with 
a  flight  flame,  white  fmokc,  and  garlick  fmell :  is  wholly  vo* 
latilized,  and  tinges  a  plate  of  copper,  held  over  it,  whi-te. 

2.  The  fpecific  gravity  of  the  radical  acid  of  arfenic,  isr; 
3391  ;  of  white  arfenic  =33,706  ;  of  its  glafly  (late zr  500;  and 
of  its  rcgulug=.8,30i,   or  even  =8,3 10. 

3.  Jgua  Rigia  and  muriatic  acid  perfectly  diflblve  arfe- 
nic ;  the  vitriclU^  however,  requires  to  be  boiling-hot.  The 
acetous  acid  only  ads  upo^  its  calx.  The  nitrous^  acid  not 
only  takes  away  as  much  phlogiflon  as  may  be  exprefled  by 
IP9;  by  the  lofs  of  which,  the  reguhis  is  reduced  to  the  ftate 

jof  a  calx;  but,  in  a  large  quantity,  affilled  by  a  proper  de- 
gree of  heat,  it  at  length  fo  far  dephlogiflicates  this  calx,  as 
to  leave  the  acid  of  arlenic  alone. 

4.  From  analogy  it  is  probable,  that  every  metal  con-» 
t2L\n%  ^  1  ar^ical  acid  oi  a  peculiar  nature,  which,  with  a  cer- 
tain quantity  of  phlogiflon,  is  coagulated  into  a  metallic  calx; 
but  with  a  larger  quantity,  fufficient  to  faturate  it,  forms  a 
complcat  metal.  bcrgman*s  Sclagr.  See  what  has  been  lai4 
on  this  fubjed,  in  the  Notes  to  p.  307,  $04,  &c. 

5.  Geld,  fufed  with  arfenic  in  a  clofe  veflel,  takes  up. 
fcarcely  ^  ot  it ;  filver  i*  lead  ^;  copper  ^  ;  iron  more  than 
its  own  weight ;  bilmuth  about  ^'^  ;  zmc-f ;  rcgulus  of  anti*' 
mony  J  ;  and  mangapefe  an  tqual  quantity, 

6.  iron,  by  ineans  ot  id's  than  an  equal  quantity  of  arfpnic^ 
lofes  its  magfieric  power,  Bergman^  Sciag*  and  the  fccond 
^ol.  of  hii)  eiUys,  p.  283. 

7.  The  arlenic,  met  with  in  commerce,  is  brought  chiefly 
iiom  the    cobalt-works   io  Saxony,  where  z^^c  is  made« 

Ar((pnif 
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d.  It  is,  by  reafon  of  its  volatility,  very  diffi- 
cult to  be  reduced,  unlefs  it  be  mixed  with 
other  metals.  However,  a  regulus  may  be 
obtained  from  the  white  arfenic,  if  it  be 
quickly  melted  with  equal  parts  of  pot- 
alhes  and  foap;  but  this  regulus  contains 
generally  feme  Cobalt,  moft  of  the  white 
arfenic  being  produced  from  the  cobalt 
ores  during  their  calcitiation.  The  white 
arfenic,  mixed  with  a  phlogifton,  fublimes 

likewife 


Arfenic  is,  contained  in  great  quantities  in  the  cobalt-ores, 
from  which  it  is  driven  off  by  long  torrefadtion  :  tliefe  fumes 
pafs  into,  and  adhere  to  the  fides  of,  a  very  16ng  chimney  c'oa- 
llru^ted  for  that  purpofe. 

8.  But  the  greateft/  quantities  arc  prepared  at  (^eyerjberg^ 
near  the  vijlage  Ehrenfr'ted^yjbirg  in  Mifnta,  from  ores 
brought  thither  from  Schneeherg^  and  other  Saxon  mines. 
The  ore  is  thrown  into  a  furnace  refembling  a  baking-ove«p 
whofe  flew  is  an  horizontal  pipe,  near  an  hundred  fathoms 
in  lengdi,  of  a  confiderable  width  at  the  beginning,  but 
growing  narrower  to  the  further  end.  The  ore  is  every  noir 
apd  thenftirred  and  turned  over  to  promote  the  extrication  of 
the  arfenic,  which  arifes  in  fumes  into  the  pipe,  artd  there  con* 
denfes  into  a  greyifli  or  blackifli  powder,  called  Meal 
Arjinic.  This  is  refined  by  ay  fecond  fublimatioq  in  clofc 
veflels,  with  a  little  pot-a(h,  which  detains  the  impuri- 
ties: the  force  of  the  beat  melts  the  liiblimed  flowers 
into  the  cryflalline  mafies,  which  are  fold  all  over  Europe. 

9.  What  is  called  arHpnic  is  the  calx  of  its  regulus;  ^nd 
contains  no  fixed  air  It  is  fo  far  in  the  faline  ftate,  as  to  be 
foluble  in  80  parts  of  diftiiled  water  in  the  temperature  of  ^9 
degr.  of  Fahrenheit ;  but  if  the  water  be  boiling,  15  parts 
will  diffolve  one  of  the  arfenical  calx. 

10.  The  regulus  of  arfenic  is  obtained  from  its  calx,  either 
by  quickly  fufing  it  after  it  is  made  into  a  paftc,  together 
with  twice  its  weight  of  foft  joap^  and  an  equal  quantity  of 
f^iincral  alkali,  and  pouring  it  out,  when  fuicd,  into  an  hot 
ifon  cone;    or  hy  mixing  it,   in  powdec,  with  oil,  to  the 

confiflencjr 
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likewife  into  odohedral  cryftals  of  a  metallic 
appearance,  whofe  fpecific  gravity  is  8,308, 
g.  The  calx  ,of  arfenic,  which  always,  on  ac- 
count of  its  volatility,  muft  be  got  as  a 
fublimation,  is  white,  and  eafily  melts^  to 
a  glafs,  whofe  fpecific  gravity  is  5,000, 
When  fulphur  is  blended  in  this  calx,  it  be«p 
comes  of  a  yellow,  orange,  or  red  colour  ; 
and  according  to  the  degrees  of  colour  is 
called  Orpiment  or  yellow  arfmic^  Sanda-- 
rach^  Realgar  or  red  arjenic^  and  alfo  Ru^  ^ 
linus  Arjenicu 

This 
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coQiiileocy  of  a  fyrup,  and  diftilling  the  whole  gradually  to 
<}rynel's.  Towards  the  end,  the  regulus  fublime?,  and  may ' 
/be  made  more  perfc6t  by  a  fecond  diftillation  in  a  matrafs, 
with  its  own  weight  of  oil.  This  operation  is  too  ofifeniive  to 
be  made  but  in  the  open  air.  After  this  fublimation,  the 
aoatrafs  is  broken,  and  a  cruft  is  found  in  the  neck,  having  a 
gtafiy  appearance,  and  a  metalliQ  lufl];e.  This  glafs,  expofec} 
to  tiie  air,  lofes  its  tranfparency,  becomes  milky,  and 
'blackens  fenfibly. 

11.  The  calx  of  arfenic  is  the  only  tnetaltic  calx  that  dif- 
folves  in  water,  and  affords  pyramidal  cryftals  by  flow  evapo* 
ration.     It  unites  with  earths,  by  means  of  fu^on,  and  ace« 
lerates  their  vitrification  ;  but  all  thele  glafles  tarniih  fooa  - 
by  expofure  to  air. 

Boiling  oils  diifolve  this  femi  metal,  as  Kirwan  aiTerts. 

12.  Arfenic  is  not  attacked  by  viirioHc  acid  when  cold;*but 
when  they  are  boiled  together  in  a  retort,  fome  fulphureout 
acid  is  produced,  a  little  fulphur  fublimes,  and  the  arlcnic  it 
found  in  the  form  of  a  calx,  but  not  at  all  diifolved. 

13.  The  nitrous  o^/V  attacks  it  violently,  calcines  it ;  and, 
by  a  gentle  heat,  a  con£derable  part  of  this  calx  is  dif- 
folved« 

According  to  Bucquet,  the  martm  ac'idy  affided  by  heat,  * 
difiblves  arfenic,  and  its  calx. 

Both  fixed  and  volatile  alkalies  precipitate  the'  arfenic  from 
this  combinatioq. 

.      ^    5  Th# 
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f.  This  calx  and  glafs  are  diflbluble  in  water, 
and  in  all  liquids;  though  not  in  all  witR 
the  fame  facility.  In  this  circumftancc  ar- 
fenic  refembles  the  falts,  for  which  reafon 
it  alfo  might  be  ranked  in  that  GlafS;^  at 
Se£t.  155. 

^.  The  regulus  of  arfenic  diflblves  in  fpirit  of  ^ 
nitre;  bur  as  it  it  is  very  difficult  to  have  itper- 
fedlly  free  from  other  metals,  it  has  hitherto 
been  very  little  examined  in  various  menftrua. 

It 

14.  The  regiihis  of  this  femi-metal,  mixc;d  with  nitre,  and 
thrown  into  a  red-hot  crucible,  occaiions  a  brifk  detonattoa  i 
but  its  calx,  was.  white  ar feme ^  does  not  fenfibly  deflagrate 
with  nitre ;  atid  if  the  operatioB  is  made  in  an  open  vcflel,  i|  - 
alkalizes  the  fait. 

15.  A  mixture  of  arfenic  and  fulphur,  being  filfed,  pro- 
duces cither  a  volatile  yellow  compound,  called  fatlitim^  * 
crpif!^  or  orpiment ;  or  a  red  one  if  the  heat  is  bri&,  c%Ue4 
FaiHitious  Realgar y  Rizegaly  or  Red  Arfenic.  They  are  both 
Tolatilc  by  fire,  and  may  be  decompofed  by  lime^  and  hf- 
alkalis^  which  have  more  affinity  to  the  fulphur,  than  th^ 
arfeaical  calx.  However,  this  calx^  like  the  acids ^  niay  ddr 
compo^  the  livers  0/ fulphur, 

16.  All  the  properties  of  this  calx  of  Arfenic,  prove  it  t^ 
\)e  a  combuilible  body,  which,  on  being  lanited  to  vital  air^ 
alTumes  the  character  of  a  faline  fubf):ance^  By  didilling  n 
mixture  of  dephlogijiicated  marine  acid  and  of  calx  of  arfeni^ 
the  marjme  /^W^/ attradts  the  phlogiflon  from  the  calx;  and 
this  lall:  paifes  into  the  date  of  a  true  acid,  as  Scheele  ob* 
ferved.  He  fucceeded  alfo  in  preparing  arfcnical  acid,  by 
xiifiiiliqig  ^he  calx  of  this  femi-metal  with  four  parts  of 
nitrous  acid.  This  lail  gives  out  much  nitrous-gas;  and  th|: 
calx  aiTumes  the  qhaxader  of  an  a^id  in  a  folid  forno^ 
which  muft  be  very.ftrongly,  and  very  long  heated  to  difen^ 
jgage  the  fuperabundance  of  the  nitrous  acid.  The  proc^iii 
for  difengaging  this  acid,  which  has  been  formerly  defcribod 
at  p.  298,  is  nearly  the  fame;  and  a«  to  its  properties,  the^ 
lu^ve  beea  expofed  ^j:«a4y  in  Se&,  1^6 !• 

'    '    WW 
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i.  It  is  poifonous,  efpecially  in  form  of  a 
pure  calx,  or  glafs.  But  probably  it  is  lefs 
dangerous  when  mixed  Witji  fulphur,  fince 
it  is  proved  by  experience,  that  the  men  at 
mineral  works  are  not  fo  much  affe£led  by 
the  fmoke  of  this  mixture,  as  by  the  fmoko 
of  lead ;  and  that  feme  certain  nations 
make  ufe  of  the  red  arfenic,  in  fmall  dofes, 
as  a  medicine. 

u  It  unites  with  all  metals,  and  is  likewife 
much  ufed  by  nature  itfelf  to  diffolve,  or^ 

as 


17.  What  pafles  io  thefe  operations  fcems  to  coun-* 
tenance  very  well  the  new  do6trine  of  the  /ferial  Thtory^ 
For  the  calx  of  arfenic,  by  its  great  affinity  to  pure  air  . 
(which  is  the  radical  acidifying  principle  of  thole  acid&)^ 
conibines  with  it,  and  becomes  an  acid  itfelf,  in  the  fame 
manner  as  they  had  been  formed. 

18.  It  was  with  great  hefitation,  that  I  have  hitherto  re- 
volved the  principles  of  the  new  theory  in  my  mind,  on  ac- 
count of  my  being  deprived  of  the  true  key  for  unfolding  the 
whole.  But  naving  been  favoured  within  thefe  few  days^ 
with  the  fyftem  of  the  N^w  Nomenclature^  by  the  generous 
friendfhip  of  the  Authors,  I  can  but  acknowledge  its  great 
fuperiority  (if  well  fupported  by  real  faSli) :  and  I  rejoice  on 
this  valuable  j^cquifition  tothephilofophical  world,for  explain- 
ing |the  operations  of  Nature  in  the  moft  (imple  and  intelligible 
way.  I  muft  keep,  however,  to  the  former  language  in  the  re- 
mainder of  thefe  notes,  ut  pes  et  caput  uni  reddantur  ftrmit^ 
according  to  the  old  adage  of  Horace. 

19.  The  arfenical  acid  has  a  ftrong  tafte.  It  may  be  fufed 
in  the  fire,  and  thus  may  be  freed  from  the  portion  of  the 
arfenical  calx  it  happens  to  xrontain  ftill.  It  weakly  reddens 
vegetable  blue  colours :  expofcd  to  the  air,  it  lofes  its 
tranfparency,  and  gradually  deliquefces.  This  fait  is  foluble 
^in  two  parts  of  water,  combines  eafily  with  I'lme^  but  more 
difficultly  wiih  ponderous  and  magnejian  earths.  It  form| 
neutral  falts,  when  united  to  alkalis,  which,  however,  may 
be  decompoled  by  lime^  as  Bergman  afferts. 

The 

/ 


as  we  ^  term  it,  to  mineraljfe  the  metals,  to 
which  its  volatility,  and  folubility  in  water, 
muft  greatly  contribute.  It  is  likewife  raoft 
generally  mixed  with  fulphur. 
k.  It  abforbs,  or  expels,  the  phlogifton,  which 
has  coloured  glafles;  if  mixed  with  them 
in  the  fire. 


SEC  T.    374.     (239-) 


Native  Arfenk^ 

Arfenic  is  found, 
1.  Native,  Arjenicum  natlvum\    called  Scbcr* 

bencobolt  and  Fliegenjiein  by  the  Germans. 

It  is  of  a  lead  colour  when  fre(h  broken,  and 
may  be  cut  with  a  knife,  like  compaft  black 
lead,   but  foon  blackens  in  the  air.     It  bums 
with  a  fmall  flame,,  and' goes  off  in  fmoke. 
ji.   Solid   and  teftaceous,    Arjenicum  nativum 

particulis  impalpabilibus  iejiaceum.     Scberberi'* 

CO  boll  [a\. 

20.  The  acid  of  arfenic,  by  the  addition  of  any  phlogiftic 
fubftance,  becomes  white  arfenic;  and,  by  the  addition  of 
ilill  more,  aflumes  the  appearance  of  a  perfeft  femi-mctal, 
though  apparently  no  ilates  are  more  opposite  than  thofe  of  a 
liquid  acid^  and  of  a  folid  metallic  fubflance.  V^he  Eaitor 
from  Kinvah,  Bergman,  Fourcroy,  &c. 

[fl].  The  regulus  of  arjenic  is  found  with  a  itietallic  form, 
in  Bohemia,  Hungary,  Saxony,  Hercynia,  and  elfe  where, 
but  particularly  at  St.  Marie  aux  mines ^  in  Alfatia,  where 
Bot  long  fincc  many  hundred  weight  of  it  were  extracted.    la 

Germany 
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This  is  found  in  the  mines  of  Saxony,  the 
fiartz,  and  Hungary. 
j&.'^Scaly,    Particulis  micacih^    from  Winorn 

at  Konglberg  in  Norway. 
C;*  Friable    and   porous,    Friabile    et  forojutrt. 
'    F liege rifiein^  in  German  [b\ 

With 


Germany  it  is  called  not  only  Flifgjiain^  but  alfo  Mucken- 
pulver^  viz.  file  'powder  \  although  it  is  difficult  to  guefa 
for  what  reaibn  this  laft  ]ftame  has^beeH  giveil  to  it,  as  this 
regulus  is  not  foluble  in  water  :  and  therefore,  unlefs  dc- 
phlogifticated,  it  is  not  at  all  proper  for  the  purpofe  alluded 
to  by  (uch  a  name.  Perhaps  by  fome  fpontaneous  calcination 
it  became,  one  time  or  ano^tlver,  To  much  dephloglfticated  as 
to  acquire  a  degree  of  folubility,  which  anfwered  to  that 
purpofe.  ~  .  •  , 

As  10  its  form,  it  is  often  found  fliapelefs,  frial^Ie,  and  pul- 
■VdMeiYt  i  but  fometimes  compaft,  divided  into  thick  convex 
lamellsc,  with  a  ncedic-formcd  of  xhicaceous  futf^ce.  It 
jRdniits  of  a  poliib,  which,  however,  is  ^ou  lafl  by  it*s  being 
cxpofed  to  the  aftion  of  the  air. 

When  freCli  broken,  it  appears  as  if  compofed  of  fmall 
•iwed'le-like  fibres,  of  a  leaden  colour,  which  foon  gro#d 
yellow,  and  by  degrees  blackrfh.  In  hardnefs  it  fccms  to 
exceed  copper,  and  in  brittlenefs  it  refembles  untimony. 
Bergman^  DJJfert,  21.   §  11. 

'Tlie  native  regulus  oi  arfetiic  is  fcldom,  if  ever,  found 
in  a  ^ryftalline  form,  and  pofTeffingN  all  the  properties  of 
the  arfenical  regulus.  It  i»  fomctimes  found  mixed  with 
.various  metals;  and,  it  may  be  analyfed  by  folution  in  aqua 
rigia.  The  filver,  if  any,  will  remain  precipitated :  the 
'irony  of  which  it  commonly  contains  a  fmall  portion,  vill 
remain  in  the  folutipn  ;  and  if  a  fmall  quantity  of  water  be 
,sidded  after  decantation,  the  calx  of  arfenic  will  be  preci- 
pitated, and  the  iron  wiU  remain.  The  ^  Editor  from 
Kirwan.  ^ 

[ij.  Some  of  the  proper  ores  of  arfenic  arc  of  a  ivbitJJi^ 
^nd  others  of  a  blqcki/h  colour  ;  and  both  forts  have  more  or 
If  fs  of  a  fparkling  afpe£fc  ;  the  firft  are  called  W)>^^^  Pyrita^ 
pc  Aiijjfickei^  the  latter  Fdegenjiainertz.  X^^Y  confift  moftly 
*  of 


i.   With   Ihining  fiffures,    Fifms  nhentiius^ 

from  A nnaberg  in  Saxony. 

This  is  by  fome  called  Spigel  Coholt  {Minera 
cobaltifpecularis)  according  to  their  notions  of 
the  affinity  of  thefe  metals  to  one  another* 
However,  there  always  remains  after  the  Vola- 
tilifation  of  the  Scherbencobolt,  fome  calx,  • 
either  of  cobalt  or  bifmuth,  and  foiHe  (ilver, 
tho^ugh  in  too  Imall  a  qtiantity  to  deferve  any 
notice, 

SECT.     2JS-     (240.) 

Cold  form  ^Arfenical  t>re. 

2.  In  form  of  a  calx,  Arjknicum  cakiforme. 
A.  Pure,  or  free  from  heterogeneous  fubftan* 
ces,  Caix  arjentci  nativa  pur  a  [^] 

...       ^'  \     ■     ■ 

of  arfcnic,  blended  with  a  cpnfiderable  proportion  of  earthy 
or  flony  matter,  but  with  little,  if  any^  mixture  of  any  other 
metallic  body,  Newmanriy  p,  226,   . 

\a\  Thb  caleifbTm  ore  i3   a  true  mhicraiifation  of  thii . 
&mi*meta]  hy  the  aerial  acid,         • 

.    It  is  called  alfo  Native  CaUc  of  Arfmc^  and  Flos  Arfem^ 
by  fome  mir)e>ralogifl:$« 

It  does  not  detonate  ^ith  nitre,  though  an  effervefceoce 
strifes. 

Its  fpeoific  gravity  is  from  3,706  to  5000. 
Is  foluble  in.  about  70  or  Bo  times  its  weight  of:  vratef 
in  the  temperature  of  60  degr.  of  Fahrenheit's  thermometer^" 
But  in  boiling  water,  ij  or  20  times  its  wcigiu  arc  fuffi- 
citnt  to  diflblve  it,  .  ^ 

The  folution  tunw  tinware  of  turnfole  rtd^i  and  fyrup  of 
wolfcts.^r^^ir. 

It  is  fcarcely  foluble  in  the  vitriolic  acid  j  fomething  mow^ 
ih  the  mairhe^  and  m oft  perfe^iy  in  the  dilated  nitrous  acid, 
tM  Edii^r  frmn.Ukmxk^ 

Loo(^ 


■•■»  •'-•. 


.> 


rf** 


Sid  SEMI-MIBTALJ.  ScSt.  376U 

*       I.  Loofe  of  powdery;    This  fort  is  found  a^^' 
0      -^Giefshubel  in  Saxony,  but  It  is  colle<9:ed  In  a 
much  purer  ftate  on  the  fides  of  the  rock  in 
fbme  mines* 
2.  lui^urated  or  hardened.     This  is  found  in 
form  of  white  femi-tranfparent  cryftals,  in 
fmall  cavities  within  the  Scherbencobolt,  at 
.Andreafberg  in  the  Hartz,  and  in  Saxony, 
^  b\}(.it  is  very  fcarcc. 


SECT.    27^'    (241-) 

Sulphurated  ^rfenic.     Orpimeni*\a\ 

uf.  Mixed  with  fulphur.  Calx  arfenici  fulphuri 
"   niixta^ 
I.  Hardened* 

a.  Yellow.     Orpiment,  Auripigmentumy   itova 
Hungary  [^]. 

Red, 

\a\  The  orpiment  may  perhaps  be  found  naturally  in  loofe 
fcaly  powder,  as  it  is  fomctimes  met  with  in  the  (hops. 
However,  I  have  only  feen  thr  hardened  fort  in  collections^ 

The  Author.' 

[i]  Orpiment  is  naturally  found  in  the  earth  ;  in  general 
it  is  amorphous,  and  very  feldom  cryftallized.  Baron  Borne 
once  found   it  in   a  polyhedral  form   on   a  blue  clay   in 

Hungary. 

It  is  generally  compofed  of  lliining,  flexible  laminae  likfe 
pica^  moie  or  lefi  folid. 

Itfr  fpecific  gravity  is  about  5,31  J.  It  burns  with  a  blue 
flame,  and  contains  only  about  one  tenth  of  its  weight  of 

fulphur. 

Some  pretend  that  orpiment,  on  account  of  the  iTnl* 
phur  it  containsi  has  no  poifonous  ^ualitieii  and  inajr  fafely 

*  be 
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b.  Red,  Native  Realgar  or  Sandarach^  from 
Hungary^  Andreafberg  in  the  Hartz^  Sax* 
ony,  and  Rotendal  in  Elfdalen  in  Svye-^ 
den  [c]. 

SEC  T.   377.    (242.) 

Arfenic  mixed  with  metallic  calces^ 

C.  Mixed  with  the  Calx  of  tin,  in  the  tin* 
grains.     Se£t*  2^9,  (181)  and  301. 

D.  With  fulphur  and  filver,  in  the  Rothgul- 
den,-  or  red  filver  ore^  Sedt.  270  and  the  5 
following. 

E*  With  calx  of  lead,  in  the  lead-fpar.  Se<St* 
308. 

be  ufed  internally ;  but  Maquer  very  poffitively  aflerts  the 
contrary,  and  gives  a  very  ferious  warning  againft  its  ufe, 
even  if  the  orpioient  be  truely  native.  The  Editor  from 
Fourcroy  and  Kirwan. 

[^]  The  red^arfenic^  of  realgar^  called  otherwife  Rawfch^ 
gelbe  by  the  Germans,  is  found  in  irregular,  ot  flaladtitical 
maffes. 

It  is  either  opake,  or  femi-tranfparent ;  fometimes  it 
is  found  tfanfparent,  and  regularly  cryftallized  in  odtohaedral 
pyramids,  or  prifms ;  in  this  laft  forni  it  is  called  Ruby  of 
Arfenic. 

Its  fpecific  gravity  is 3 3,2^5. 

It  contains  16  parts  of  (ulphurp^r  hundred  weight. 

Nitrous  acid  foon  deftroys  its  rednefs. 

To  analyfe'  thefe  ores,  they  fhould  be  digefted  in  marini 
acidi  adding  the  nitrous  by  degrees  to  help  the  folution. 
The  fulphur  will  be  found  on  the  filter;  and  the  arfenic  will 
remain  in  the  folution,  from  which  it  may  be  precipitated  in 
its  metallic  form  by  zinc,  adding  fpirit  of  wine  to  the  folution. 
^  he  Editor  from  lL\Vf!2iTi. 

\Ggg  With 
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F.  With  calx  of  cobalt,  in  the  efflorefcence  of 
cobalt.     Seft.  384, 

SECT.    378.    (243.) 

Mineralifed  Arfinic. 

3*  Mineralifed  arfenic,  Arfenkum  miner aUfatum^ 
A.    With  fulphur  and   iron,   Arfenkum  ferro 

fulphurato  miner alifatum.     Arfenical   pyrites 

or  marcalite  [^/]. 

This  alone  produces  red  arfenic,  in  roaft- 
ing  :  and  is  found  in  great  quantities  in 
the  mines  of  Lofas  in  the  province  of  Da- 
larne*  It  is  of  a  deeper  colour  than  the 
following* 

jB.    With   iron    only,    Arfenjcum   metalliforme 
ferro  miottum.     Mlfpickel  \e\.     This    differs 

with  regard  to  its  particles,   being 
!•  Steel-grained; 

2.  Coarfe-grained,  from  Wefterfilverberget ; 

-"  ■  ■-  •  — —  ■■■'■■■-       .■■-■■  ,^ 

[rf]  Thefe  kinds  in  Cornwall  arc  called  Silvery  or  White 
Mundics,  and  Plate  Mundics.     £).  C. 

r^j  The  mineral,  commonly  called  Mlfpickely  is  judly 
reckoned  a  regulus  of  arfenic,  as,  when  totally  deprived  of 
fulphur,  it  conlifts  of  iron  and  arfenic  unired  in  a  metal- 
lic form  :  and  although  the  iron  amounts  to  /,  or  fometiraea 
even  to  |,  yet  the  'compound  is  not  magnetic^  but  if  ignited, 
fends  forth  an  arfenicai  fmell,  and  is  foon  rendered  magnetic, 
though  the  operation  be  performed  on  a  tile,  witliout  any 
phlogifton.  See  note  d  to  p,  741,  It  eafily  flows  in  the  fire ; 
and,  in  clofe  veiTels,  the  greater  part  of  the  regulus  rifes, 
leaving  the  iron  to  the  bottom.  A  compound  of  this  kind 
may   alfo    be    artificially  made.      Btrgman^    De   Arfcnico, 

CryftaUizcd 
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3-  Criftallifed. 

a.  In  an  oftohedral  figure*     This  is  the  moft 

common  kind, 
di  Prifmaticaly    from  the   mines   of  Salberg^ 

Weftcrfilfverberget,  and  Hellefors  in  Weft- 

manland,   and  in   many  places  of  foreign 

countries  [/]♦ 


s  E  c  T^  m-  (244O 

^rftnic  Mixed  with  metals^ 

C.  With  cobalt,    in  almoft  all  cobalt  ores* 
Seft*  382.  384.  and  386. 

D.  With  filver.     Seft.  271  and  following* 
JSi  With  copper.     Se£t.  327. 

F.  With  antimony*    Seft*  370* 


SECT.     380.     (245:) 

Observations  on  Arsenic [^]i 

Such  ores  as  confift  of  ar(cnic  unite^  folely 
with  iron^  or  with  iron  and  fulphur.  Cannot 

be 


«^ 


[/]  ^^^  fuiphurebus  mafcafite  i^  added  tb  this  kind^ 
when  red  arfetizc  is  to  be  made;  but  \n  Stvcden  it  is 
foarcerthan  the  fulphiirebhs  arfettical  pytites.     The  Author* 

\g\  I.  It  can  hardly  be  doubted,  that  arfcnic  may  be  ap- 
plied to  valuable  purpofes  in  medicine;  as  various  expcri-/ 
meats  have  proved  in  ciTcrcnt  applicationf.    But,  in  xd^^ 

G  g  g  a  ^^^ 
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be  employed  to  any  other  ufe  than  to  the  pre- 
paration of  arfenical  produfts;  for  which  rea- 
fon  they  ought  to  be  ranged  among  the  arfenic 
ores.  Some  have  indeed  denied  this  difference 
between  the  arfenital  pyrit^e;  but  it  is  how"- 
ever  neceflary  to  make  fome  difference,  with 
refpeft  to  the  prefence  or  abfence  of  fulphury 
although  the  greateft  quantity  of  arfenic  is  got 
from  the  calcination  of  the  cobalt  ores,  and 
that  the  true  arfenical  pyritae  do  not  deferve  to 
be  feparately  en>ployed. 

Although 


both  to  its  dofe  and  preparation,  the  utmofl  caution  muft  be 
tifed,  for  it  is  beyond  any  diipute  that  arfei>ic  is  the  moft 
virulent  of  all  poifons,  and  that,  even  wheti  externally 
applied,  it  often  produces  very  pernicious  effects. 

2.  Phlogifton  and  alkalis  feem  to  be  the  beft  corre6lor8 
of  the  corrofive  acrimony  of  arfenic ;  iind  may  be  applied  to 
obviate  its  deleterious  eifeiSts.  It  wa^  thought  of  courDe^  that 
the  neutral  arfenUated  fait  of  Macquer,  being  faturated  with 
the  vegetable  alkalis,  would  not  produce  thofe  noxious 
cffeias  ;  but  Mr.  de  Morveau  afferts,  that  upon  trial  this 
neutral  fait  is  in  fa£t  a  very  flupifying  poifon, 

3.  Hence  too  it  appears,  fays  Bergman,  why  realgar  is  lefs 
noxious,  why  the  regulus  is  milder  than  white  arfenic,  and 
this  again  milder  than  the  dry  acid:  why  the  baths  of  Carfhad^ 
which  contain  a  mineral  alkali  only,  united  with  aerial  acidy 
arc  extremely  ufeful  in  difeafes  occafioned  by  arfenic :  why 
arfenic^  taken  internally  without  the  neceflary  correcStion,  oc- 
cafions,  by  its  irritating  quality,  convullive  motions,  among 
other  fymptoms,  both  in  the  flomach  and  other  parts  of  the 
body. 

4.  Of  all  metals  arfenic  mod  eafily  lofes  its  phlogiftoh  ; 
we  therefore  fhould  be  cautious  in  confiding  to  phlogillic 
corrcftors,  as  the  pl>logiilon  may  be  fcparatcd  in  the  vifcera 
by  many  different  ways. 

5.  The  fymptoms  of  fuch  as  in  a  fit  of  defpair,  have 
taken  a  dofe  of  arfi^nic,  begin  to  appear  in  about  half  an 

hour 
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Although  it  is  difficult  to  reduce  the  arfenic 
by  way  of  precipicatioa,  o«e  cannot  for  that 
reafon  deny  it  to  be  of  a  .metallic  nature;  for 
the  fame  reafoning  might  have  been  ufed  againft 
the  exiftence  of  zink  in  the  calamine,  before 
the  method  to  extraft  that  lemi-raetal  iii  its 
metallic  ftate,  now  known,  was  difcovered^ 
But  thofe  who  know  that  metals  only  can  be 
mixed  with  metals,  fo  as  to  preferve  the  fo- 
lidity  and  fome  du6tility  in  the  compound, 
and  who  at  the  fame  time  are  ignorant  of  any 
metallic  earth  which  cannot  be  reduced  to 
its  metallic  ftate  agaia,  could  never  entertain 
fuch  notions. 

It  is  indeed  true,  that  fulphur,  in  regard  to 
the  brittlenefs  which  it  produces  ia  metals,  is 

of 


hour  after,  by  a  naiifea,  ficknefs,  and  reaching ;  tbefe  arc 
followed  by  violent  vomitings,  hiccups,  and  pains  in  the 
ftomach  and  bowels :  conviillions  and  paliies  in  the  limbs^ 
intenfe  heats,  cold  fweats,  and  palpitations  of  the  heart,  ex- 
treme anxieties,  reftlefsnefs,  proftration  of  ftrength,  thirft 
and  drynefs  of  the  mouth  and  throat,  lofs  of  reafon,  and  at 
lail  death.  If  the  quantity  taken  has  been  confiderable, 
the  flomach  and  inteftines  are  found,  upon  difledtion,  cor- 
roded and  perforated ;  though  in  general  the  patient  ex- 
pires before  the  further  adtion  of  the  poifon  can  take 
place :  and  the  mod  experienced  phyficiana  acknowledge,  - 
that  no  antidote  can  overcome  the  deftrudive  eflkacy  of  this 
poifon. 

6.  A  preparation  of  arfenic  with  nitre  has  been  once  highly 
extolled,  as  a  febrifuge,  at  Berlin;  but  arfenic,  however 
prepared,  continues  to  retain  its  poifonous  quality.  Even 
^he  external  application  of  this  fubftance  has  produced  many 
times  the  moft  dangerous  cpnfequcnces :  and  Dodor  Mead 
Jtas  flwwn  that  the  ufe  of  arfenic^  as  an  antipeftilcntial  pre- 

G  g  g  3  fervativc 
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of  no  worfe  efFeft  than  arfenic ;  but  this  laft  may 
by  itfelf,  and  mixed  only  with  a  pure  phlogif^^ 
ton,  be  fublimed  into  a  metallic  form,  which 
j8  more  plainly  feen  in  the  Scherbencobolt 
(Se^.  374.)*  I  eafily  perceive  that  it  may 
be  objefted  by  thofe  who  deny  arfenic  to  be 
a  femi-metal,  that  it  may  as  well  be  a  fait  of 
a  peculiar  nature  ;  as,  for  inftance,  the  vi- 
triolic acid  is;  and  that  it  may,  Jike  fulphur, 
cliffolve  the  metals  in  form  of  a  kind  of  re-^ 
;ulus;  and  farther,  that  its  afluming  a  metal- 
lic appearance,  when  it  is  united  with  an  in-» 
flammable  iubftance,  is  of  no  confequence  ; 
lince  there  are  f5ih  and  infers  who  have  ^ 
iliining  metallic  colour :  to  this  little  can  be 
anfwered,  fence  it  has  been  already  agreed,  that 
fyflems  muft  not  be  tpo  feverely  griticifed. 

SECT, 

fervative  among  the  Arabians,  is  grounded  on  a  miftake  of 
the  word  darjinu  which  is  nothxng  elfc  but  a  preparation 
of  cinnamon  with  other  aroqiatics,  ^c» 

7.  The  fhilothrum  Turcicum^  or  pomatym  of  Turky,  con- 
tains orpiment,  among  others  fubflances ;  but  its  depilatory 
power  is  perhaps  mure  properly  afcribed  to  the  cauftia 
alkali. 

8.  Philofophers  evince  the  extraordinary  porofity  of  bodies, 
and  the  wonderful  fubtility  of  vapours,  by  the  fympathetic 
ink.  This  is  compofed  oi  cauftic  fi^ed  alkali^  boiled  in  water 
wiih  orpiment,  which  yields  a  foetid  hep<|tic  folution,in  which 
Hate  it  isufed  as  fuch.  Orpiment,  alfo,  boiled  in  water,  with 
double  the  weight  of  qyickjime,  a^ords  a  pr$ba(ory  liquor ^ 
which  may  be  employed  for  provipg  wines ;  fof  when  they 
are  naturally  acid,  or  giowp  fo  by  gge,  the  owners  flill 
dare  to  continue  to  edulcorate  them,  with  iugar  of  lead  ; 
potwithftanding  the  punifhment  of  the  law,  if  dete£led  ;  bu^ 
fpfnc  dio|)s  of  this  probatory  li^upf  feeing  tbrpwft  iptq   ^ 
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6.  Cobalt,     Cob  ahum  p 

Its  general  properties  [a\p 

6.  ,This  femi-metal  is, 
a.  Of  a  whitifti  grey  colour,  nearly  refembling 
fine  hardened  fteeh 

Is 


I  »■  '■ 


glafs  of  fufpe6ted  wine,  if  it  is  adulterated,  a  hrown  or  black 
fediment  will  be  precipitated  :  otherwife,  if  the  wine  is  pure,  it 
willoccafion  nothing  but  2i  yellow  precipitate. 

N.  5.  A  large  proportion  of  tartar  in  the  wine,  will  ren- 
der the  probatory  liquor  ineffectual  j  as  the  tartarous  acid 
will  form  with  the  lime  a  white  fait ^  very  difficult  of  folution, 

Mountain-cryftals  placed  over  crpiment^  white  arfenic^ 
crude  antimony^  and  fal  ammoniac^  mixed  in  a  crucible,  are 
tingerf  by  means  of  heat,  with  a  beautiful  red,  yellow,  and 
opal  colours^  as  Ncri  has  defcribed ;  but  they  very  often  crack 
in  the  operation. 

In  painting  likewife  th«  artifts  employ  arfenic.  Painters  i^ 
oil,  frequently  uf^  orpiment  and  realgar ^  and  a  beautiful  green 
pigment  may  be  precipitated  from  blue  vitriol,  by  mennl 
of  white  arfenic  diflblved  in  water,  together  with  vege- 
table alkali.  This,  prepared  with  water  pr  oil,  affords  a  coi« 
lour  which  fuflfers  no  change  in  many  years ;  but  mufl:  not 
be  applied  to  any  kind  of  fweetmeats,  or  food,  as  it  is  really 
very  poifonous.     The  Editor  from  Bergman,  Kirwan,  &c« 

N.  B.  Arfenic  whitens  fufed  copper.    See  note  [h\P*  yil^ 

[a]  The  colour  of  fegulus  of  cobalt  is  rather  of  a  blueifh 
grey  ;  and  its  fpecific  gravity  is  about 2:7, 700. 

Its  fufibility  is  like  that  of  copper,  or  even  gold  ;  and^ 
when  well  purified,  it  is  hardly  cafier  to  melt  than  iroq. 

If  melted  cobalt  is  (lowly  cooled,  it  cryflallifes,  forming 
IKH  its  furface  fmall  bundles  of  needles,  or  needle-form  prifms, 

G  §  g  4  i*i4 
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b.  Is  hard  and  brittle,  and  of  a  fine  grained 
texture;  hence  it  is  of  a  dulky,  or  not  (hin- 
ing  appearance. 

c.  Its  fpecific  gravity  to  water  is  600Q ::  loco. 
d*  It  is  fixed  in  the  fire,  and  becomes  black  by 

calcination  ;  it  then  gives  to  glafles  a  blue 
colour,  inclining  a  little  to  violet,  which 
colour,  of  all  others,  is  the  moft  fixed  in 

fire* 
e^  The  concentrated  oil  of  vitriol,  acjua  fortis, 
and  aqua  regia^  diflblve  it;  and  the  folu- 
tions  become  red.  The  cobalt  calx  is  like- 
wii'e  diflblved  by  the  fame  menflrua,  and 
alio  by  the  volatile  alkali,  and  the  fpirit  of 
fea-falt. 

When 


laid  on  oqe  another,  and  united  into  bundles.  Mongeiz: 
obferved,  that  they  greatly  referable  a  mafs  of  ihaktn 
bafaltes. 

In  order  to  fucceed  in  this  cryftallization,  it  is  fuffifient  to 
fufe  cobalt  in  a  crucible,  till  it  fufFers  a  kind  of  ebullition  ; 
and,  after  having  taken  it  from  the  fire,  to  incline  the 
veflel,  while  the  furface  of  the  feroi-metal  is^  congealing. 
By  this  inclination  the  portion  flill  fufed  is  poured  out,  and 
-that  which  adhere3  to  the  fides  of  this  kind  of  geode,  formed 
by  the  cooling  the  furt'aces  of  the  cobalt,  is  found  covered 
with  the  crylUls  fought  for. 

Melted  with  borax  it  affords  a  blue  glafs,  which  is  the  moft 
obvious  property  ffor  diflingnifliing  its  ores  amongft  all 
pihers. 

it  is <lifficnltly  calcined  ;  and 

Its  calx,  although  it  appears  black,  is  iq  h&  of  a  very  deep 

This  calx  is  not  volatil ;  and  being  naelted  with  borax,  or 
potalh,  and   filiceous  fand,  it  produces  a  blue  glafs,  called 

The   regnlns  qf  cob^t  is  ^afily  foluble  in  fpirit  of  niire^ 

:         7  Th^ 
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f.  WheA  united  with  the  calx  of  arfenic  in  a 
flow  (not  a  briflc)  calcining  heat,  it  aflumes 
a  red  colour.  The  fame  colour  is  naturally 
produced  by  way  of  efHorefcence,  and  is 
then  called  the  bloom  or  Jlowers  of  cobalt. 
When  cobalt  and  arfenic  are  melted  toge- 
ther in  an  open  fire,  they  produce  a  blue 
flame, 

g.  It  does  not  amalgamate  with  quickfilver  by 
any  means  hitherto  known. 

b.  Nor  does  it  mix  with  bifmuth,  when  melted 
with  it,  without  addition  of  fome  medium 
to  promote  their  union. 

The  colour  of  this  folution,  as  well  as  that  made  in  any  of 
the  other  acids ,  and  in  volatil  alkali^  is  either  red  or  of  a 
rofe- colour  m 

This  folution,  diluted  with  water,  is  a  fympathctic  ink, 
as  the  writing  with  it  does  not  appear  when  dry  ;  but,  on 
being  moderately  warmed,  it  becomes  of  a  fine  greea 
colour. 

Its  precipitate,  by  common  or*  phlogifticated  alkali,  is  of 
a  reddifli-afli  colour, 

it  difficultly  dilTolves  in  vitriolic  acid  ;  and  fcarce  at  all  in 
the  marine^  unlefs  heat  be  employed.  The  marine  folulfion  is 
a  fvmpathetic  ink,  and  it  is  on  account  of  the  marine  purt  in 
the  aqua  regia^  that  the  above  iblution  has  the  fame  pro- 
perty. 

The  calx,  however,  of  this  femi-metal  is  more  eafily  dif- 
folved  by  thefe  acids,  and  yields  even  to  the  acetous  acid. 

It  is  worth  notice  that  the  red  colour  of  the  acid  folutions 
of  cobdt  when  diluted  with  water,  inflead  of  fading,  feems 
to  become  more  vivid. 

Cobalt  does  not  combine  by  fufion  with  filver,  bifmuth,  or 
lead. 

It  is  mod  ftrongly  attracted  by  the  acid  of  fugar,  whjch 
precipitates  it  from  the  other  acids,  in  the  form  of  a  pale  rofc 
coloured  powder. 

The  acid  of  forrel,  alfo  precipitates  cobalt  from  the 
muriatic  and  other  acids.  The  EditQr  from  Btrgmzn^  Kirwan, 
4md  Fabroni., 

SECT. 
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SECT.     382.    (249.) 

Naihe  Cobalt  \b]. 

B.  I.  With  arfenic  and  iron  in  a  metallic 
form,  Cob/iUum  ferro  &  arfenico  meialliformi 
miner  all  fat  urn  ;  vulg^  Cobakum  ditium. 

Thi« 


[^J  Pure  native  cobalt  has  not  yet  been  found:  that 
which  palTes  for  fuch,  according  to  Kirwan,  is  mineralized  bjr 
arfenic.  JJcrgman,  however,  in  his  Sciagraphia^  has  entered 
this  prefcrit  ore,  under  the  denomination  of  native  cobalt : 
and  ccrtsdn  it  is,  that  among  all  the  cobaltic  ores,  this  js  thp 
.hearei}:  to  the  native  ftatc  of  this  lemi-metal.  It  always 
contains  a  fmall  quantity  of  iron,  befides  the  arfenic,  by 
which  it  Is  mineralized. 

This  is  generally  called  the  Grey  Cobalt  Ore^  and  Glantz- 
cobalt,  or  Stahl  Derben  Cobalt ^  by  the  Germans ;  and,  be«p 
fides  the  places  mentioned  by  the  author,  it  is  alfo  found  iji 
fome  parti  of  England^  particularly  at  Mendip  Hills  in 
Somerfetfliire,  and  in  Cornwall,  in  which  laft  country  Dr. 
Lewis  afferts  it  to  have  of  late  been  dug  out  in  confiderabje 
quantities.  Klaproth,  in  his  account  of  the  follils  of  Corn- 
wall, alTerts,  that  at  Dolcoth  in  this  lafl  country,  the  grey 
cobalt  ore  is  found  either  without,  or  wi^h  bifmuth  ;  he  adds, 
that  it  refemblps  very  much  in  colour,  fracture,  and  othpr 
external  appearances,  the  cobalt-ores  from  Rappold  at 
ijchneeberg,  in  the  diftVi«Sl  of  Mifnia  in  Saxony :  and  having 
made  variovis  and  repeated  trials  of  thefe  Englifli  cobaltic, 
ores,  he  found  thera  to  produce  the  finefl  blue  colours,  when 
properly  vitrified. 

An  arfenicated  grey  cobalt  ore,  combined  with  galena, 
was  found  alfo  in  the  year  1783,  by  Mr.  Brolman,  at  Chate- 
laudren ;  as  it  is  alTcrted  in  jQurnal^  de  Phyfi(}ue  fof  §ept.  i;f?7, 

TUi| 
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This  is  of  a  dirp  colour  when  broken,  and 
not  unlike  fteel.     It  is  found 
a.  Steel-grained,  from  Loos  in  the  parifli  of 
Farila,  in  the  province  of  Helfingeland^  and 
at  Schneeberg  in  Saxony, 
^.  Fine  grained,  from  Loos. 
c.  Coarfe-grained. 
^.  Criftallifed. 

I.   In   a   dendrirlcal  or   arborefccnt   form, 

from  Schneeberg. 
2^  Polyhcdrc^l,  with  fhining  furfaces;  the 
Glanizkobolt  of  the  Germans,  from  Schnee- 
berg. V 
2^  In  radiated  nodules,  from  Kongfberg  in 
Norway. 

S  E  C  T^ 

This  ore  is  of  a  folid,  heavy,  and  compa<^  texture* 
Sometimes  of  a  dull,  and  fometiraes  of  a  bright  appearance  ; 
frequently  cryftailized  in  a  teiTelafy  and  fometimes  in  a  den-^ 
dritical  form, 

And  in  general  is  fo  hard  as  to  give  fire  with  fteel ;  and 
an  arfenical  fmcll  is  then  perceived. 

It  grows  black  in  the  fixt ;  is  foliible  with  efifervefcence 
}n  nitrous  acid^  from  which  it  may  be  precipitated  by  th<^ 
marine ;  and  affords  the  fympatl^etic  ink,  mentioned  already 
in  the  notes  to  Sed^.  381.  ^ 

In  order  to  diftinguiQi  this  from  the  arfenical  ores  of  the 
fanr.e  appearance,  the  two  principal  chara£lers  of  cobalt, 
v'i%.  the  fyrppathetic  ink,  and  the  blue  colour  given  to 
glafs,  are  fully  fufficent. 

It  is  analyfed  by  folution  in  aqua  regia^  or  nitrous  acid^ 
and'  evaporation  to  drynefs.  The  refiduum  treated  with 
the  acetous  acid  will  yield  to  it  the  cobaltic  part ;  but 
the  arfenic  ihould  be  firft  precipitated  by  the  addition  of 
water. 

Or  elfe  this  ore  may  be  firft  roafted  to  expell  the  arfenic  ; 
^nd  then  if  treated  with  nitrous  acid^  the  cobalt  will  be 
^i^blvef)  witb  (he  fn^all  portioQ  of  iron ;  and,  by  boiling  the 

foIutioO| 


8a8  SEMI-METALS.  Se6:.  3S3. 


SECT.     385.     (247.) 

Caklform  Cobalt  [^]. 

The  cobalt  is  moft  commonly  found  in  the 
earth  mixed  with  iron. 
A.  In  form  of  a  calx,  Cobaltum  calciforme. 

1.  With  iron  without  arfenic,  Martiale  ab- 
fque  arfenico. 


ibliition,  moft  of  the  iron  will  be  precipitated  :  by  adding 
^3L&d  alkali^  the  remainder  of  the  iron  will  be  firft  pr^;cipi- 
tated  jeli&w'ijhy  and  afterwards  the  cobalt  will  fall  down  of 
4  reddiQi  colour. 

The  Pruffian  alkali  may  alfo  be  employed,  to  precipitate 
firil  the  irm  of  a  blue  colour,  and  afterwards  the  cobalt 
nddijh^  or  V2ii\\tv  gfey.    The  Editor  from  Bergman^  Kirwan^ 

[/?J  This  ore  feems  to  be  the  aerated  cobalt  of  Kirwan, 
p.  336  of  his  Eiem,  of  Mineralogy. 

It  is  called  the  Blatk  'ire  of  Cobalt^  Vitreous  Ore^  Kobalt 
Mttlmum,  and  Schlaken-Kobalt,  by  the  Germans. 

It  is  found  in  a  looie,  powtkry  form  Sometimes  refem- 
1>])n({  latnp-blatky  cither  grey  or  blackifli,  and  then  called 
'C§balt  Oibre. 

When  in  black  indurated  fcoriform  mafles,  it  is  called 
Schlaken  Kobalt y  or  Vitreous  Cobalt.  They  arc  free  fron\ 
fiilphur  and  arfenic ;  and  if  thefe  be  prcfent,  they  are  only 
mechanically  mixed. 

A  fmall  portion  of  copper  and  iron  is  alfo  foraetimcf 
found  in  it. 

This  ore  is  frequently  imbodied  in  ftoncs,  or  fands  of 
a  black  colour.  Talc,  chalk,  and  gypfum,  impregnated 
with  it,  are  called  by  the  fame  name  >  and  by  fome  Spiegel 
C,balt,  It  is  fometimtfs  alfo  contained  in  fome  greefi 
^nd  blue  tarths  of  the  argillaceous  kind,     Kirwariy  p.  336.   / 

Loofo 
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a.  Loofc  or  friable,  Minera  cobalti  caldforms 
pulverulenta.  Cobalt  ochre,  Ocbra  cobalti 
nigra.  It  is  black,  and  refcmbles  the  ar- 
tificial zafFre. 
h.  Indurated,  Minera  cobalti  cakiformis  in^ 
durata.  Minera  cobalti  vitrea,  the  fc blacken 
or  flag  cobalt. 

This  is  like  wife  of  a  .black  colour,  but 
of  a  glafly  texture,  and  feems  to  have  loft 
that  fubftance  which  mineralifed  it,  by  being 
decayed  or  withered.  It  is  often  confounded 
with  the  Scherbencobolt,  for  it  is  feldom  quite 
free  from  arfenic  j  and  thqre  may  perhaps  exift 
a  progreflive  feries  from  the  Schlackcn  kind 
to  the  Scherbencobolt  kind  (of  Sect.  374.). 

SECT.     384.     (248.) 

2 .  Combined  with  Arjenical  Acid  [  J]« 

This  ore  is  the  Minera  cobalti  calciformh 
acido  arfinici  mixta :  or  Cobalt-blut. 

— 1— — ^WH      ■  ■        ■■■■111  ■      ■!■  .w     ■      »  ■    I      ■■■         I      ■    ■       I  ■        »   ■  I  I        I    Mil       I    ■      ■■  —  ■    ■  ■      I     ^-^mm^r^  I  *^m^mm^mmmmm 

[rf]  This  ore  is  found  alfo  either  loofi  and  pure ;  or  mixed 
with  chalk  or  gypfum  ;  or  indurated  and  cryflallized  in  tctia*- 
hedral  cryftals ;  or  in  a  fialadidical  form. 

It  melts  eafily,  and  then  becomes  blue. 

It  frequently  invefls  other  cobaltic  ores:  and  is  found  fomc- 
times  in  flone  and  fand.  Bergman  has  Ihewn  that  the  arfenical 
acid^  and  not  the  calx  of  arfenic,  as  the  text  erroneoufly  cx- 
preflTcd,  enters  into  this  combiaatipn  ;  for  cobalt  is  aever 
redhwi  when  united  to  an  acid.     Kirwan,  p.  337. 

Flowers  of  cobalt,  mineralized  by  arfenic,  without  any 
filver,  and  intermixed  with  galena,  were  difcovered,  oa  the 
mountain  near  the  village  of  Atene,  by  Mr.  Schreiber.  Set 
Journal  dc  thyfique/^r  September  1787,  p.  177, 

O^&ra 
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Oc&r^  cobalti  rubra^   Bloom,    Flowers,   or 
Efflorefcence  of  cobalt. 

a.  Loofe  ox  ixv^Xt^  Ochf  a  cobalti  pulverulent a4 
This  is  often  found  of  a  red  colour  like 
other  earths,  fpread  very  thin  on  the  co- 
balt ores  I  and  isj  when  of  a  pale  colour, 
erroneoufly  called  Flowers  of  Bifmuth  \e\ 

h.  Indurated,  Ochra  Cobalti  rubra  indurata. 
Hardened  Flowers  of  Cobalt* 
This  is  commonly  criftallifcd  in  form  of 

deep  red  femi-tranfpairent  rays  or  radiations  :i 

It  is  found  at  Schneeberg  in  Saxony* 

SECT-    385*    (25a) 

Cobalt  with  fulphurated  iron^  Cobaltum  ferra 
fulphurato  mineralifatum  [f\. 
This  ore  is  of  a  lighter  colour  than  the 
preceding,    hearly    refembling   tin   Or    filver^ 
It  is  found, 

[e]  A  white  cobalt -earthy  or  ochre,  is  faid  to  have  been 
found.  It  has  been  fee  ft  arid  examined  by  a  celebrated 
mincralift,  who  found  it  in  every  refpc6t,  except  the  co* 
lour,  to  refemble  the  cobalt  flowers  ;  and  it  »  very  poflible^ 
that  thofe  cobalt  flowers  might  in  length  of  tkne  have  loil 
their  red  colour,  and  become  white.    7he  Author. 

[f]  This  ore  is  fometimes  found  in  large  raafles,  anrf 
fometimes  in  grains  cryftallifed,  of  a  dull  white  colour,  and 
frequently  bears  the  appeaiance  of  MifpickeU  It  has  no 
mixture  of  arfenic. 

lit  htcom^s  blacky  and  not  red^  by  calcination,  which  dif- 
tinguifhcs  it  from  pyrites.  Amd  it  coataias  fo  little  fuiphiar 
that  none  can  be  extracted  from  it. 

When  diflblved  in  aqua  regia  its  folution  is  yellow  while 
cold,  but  when  boiling  becomes  green^  which  alternation  o£ 
colour  is  peculiay  to  marine  cobalt.  The  Editor  from  Kir-^ 
wan,  p.  \\Q. 

a.  Crvftallifcd 
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/J.  Cryftalllfed. 

I.  In  a  polygonal  form. 
a.  Of  a  flaggy  texture. 
i.  Coarfe-grained. 

This  kind  is  found  in  Baftnasgrufva  at  Rad- 
darfbyttan  in  Weftmanland,  and  difco vers  not 
the  leafl:  mark  of  arfenic.  The  coarfe-grained 
becomes  flimy  in  the  fire,  and  (licks  to  th© 
ftirring  hook  during  the  calcination  in  the 
fame  manner  as  many  regules  do.  It  is  a 
kind  of  regule  prepared  by  nature. 

That  fort  which  is  of  a  flaggy  texture  is  very 
martialj  and  is  defcribed  by  the  mine-mafl:er 
Mr.  Brandt,  in  the  A6ts  of  the  S  wed ifli  Academy 
of  Sciences  for  the  year  1746.  Both  thefe  give 
a  beautiful  colour. 


SECT.   386.  (25 I.J 

Combined  with  fulphurated  and  arftmcaied 

iron\^\ 

3.  With  fulphur,  arfenic,  and  iron,  CobaU 
turn  cum  ferro  fulphur ato  et  arfemco  mine-- 
ralifatum. 


[gl  This  ore  has  a  great  refemb^ance  to  the  Stahiderbem 
Kohalt^  mentioned  in  the  note  to  Se£t.  382 :  but  it  is  fofter, 
for  it  never  flrlkes  fire  with  deel,  and  may  fonxetimes  even 
be  fcraped  with  a  knife. 

It  moflly  appears  under  feme  polygonal  fornu 

The  moft  fliiniog  forts  pf  this  ore,  and  of  the  fontocr 
ipecies^  have  been  called  Cobalt  Giant%. 

It  is  analyfable  like  the  other  cobalt  ores,  and  the  fulphvir 
Guy  be  caught  in  the  filter.    KirwaBi  p.  339. 

This 
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This  refembles  the  arfcnicated  cobalt  ore, 
being  only  rather  of  a  whiter  or  lighter  colour* 
It  is  found 
a.  Coarfe-grained. 
h.  Cryftallifed. 

1.   Of  a.  polygonal   figure,    with    fliining 
'furfaces,  as  the  Glanzkobolt  pag.  827. 

Jt  occurs  at  Tunaberg  in  the  province  of 
Sodcrmanland,  partly  of  a  white  or  light 
colour,  and  partly  of  a  fomewhat  reddifh 
yellow, 

SECT.     387.     (252.) 

4.  With  fulphurated  and  arfenicated  nickel 

and  iron. 
See  Kupfernickel  in  Seft.  256  of  the  Author 

SECT.    388.    (253.) 
Observations  on  Cobalt  [^]. 

Since  the  glafs  of  cobalt,  which  has  been 
entirely  freed  from  all  arfenic  in  the  calcina- 
tion, 

[Z>]  The  great  confumption  to  which  cobalt  is  employed, 
confifls  only  in  the  application  of  the  pernaanont  blue  colour 
it  afibrds  to  glaifes  and  enamels,  either  upon  metals,  or  on 
porcelains,  and  earthen  wares  of  all  kinds.  It  is  alfo  the  fame 
W«^,  prepared  in  a  very  cheap  way  by  the  Dutch,  from  the  coarfc 
zaffre,  or  blue  glafs  of  cobalt  chiefly,  and  called  A%ur  de  HoU 
lande  by  the  French,  which  is  employed  by  laundrefTcs.  But, 
although  cobalt  is  applied  to  hardly  any  other  purpofes,  thefe 
alone  render  very  profitable  this  femi-'inetal  to  the  happy 

^  pofleffojFS 
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tion,  and  from  the  iron  and  the  other  metals 
by  fcorification,  as  when  it  is  prepared  from 
criftallifed  cobalt  flowers,  may  by  additioia  of 
phlogifton  be  melted  to  a  true  cobalt  regulus, 
which  differs,  in  its  qualities  from  all  other 
metals  ;  there  can  be  no  reafon  for  denying 
the  cobalt  a  place  among  the  femi-metalsj  as 
many  authors  even  at  this  time  do,  notwith- 
ftanding  the  feveral  reafons  given^  which 
might  induce  them  to  examine  nearer  into  the 
fubje6t. 

It  was  the  Mine-mafter  Mr.  Brandt  who 
firft  difcovered  this,  femi-metal,  and  defcribed 
it  in  the  abovementioned  Hiftory  of  Semi- 
metals,   in  the  A^a  Upjalienjia  for  the   year 

The 


poireiTors  of  its  mines,   if  they  are  produ6livc  enough  of  its 
ore,  to  be  worked  oil  a  large  fcale. 

Ores  of  cdbalt  arc  found  in  feveral  parts  of  Europe ;  the 
moil  plentiful  ^re  worked  near  Schneeberg,  in  the  diftridt  of 
Mifnia  in 'Saxony;  alfo  at  St,  Andrealberg  in  the  upper 
Hartz,  where  large  quantities  have  been  met  with  for  upwards 
of  30  years  paft.  Some  centuries  ago  there  was  but  an  iron 
ore  in  this  lad  place ;  but,  about  the  beginning  of  the  four- 
teenth century,  on  finking  deeper,  it  was  fucceeded  by  a  very 
rich  ore  of  filver.  This  alfo  being  at  length  exhaufted,  gave* 
place  to  cobalt-ores.  Some  pieces  are  fometimes  found  in 
thefc  mines  that  contain  (ilver  and  gbld.  Thefe  metals, 
however,  are  only  accidental,  and  not  clTential,  as  fome 
rafhly  fuppofe,  to  the  exiftence  of  cobalt  ores. 

The  general  method  of  preparing  cobalt  ores  in  the  large  way 
fecms  confined  to  Saxony  alone,  from  whence  all  other  parta 
of  the  world,  even  the  fialMndies,  are  conilantly  fupplied. 
It  is  fuppofed  that  the  Chinefe  and  more  particularly  the 
Japani^fe^  had  formerly  mixics  of  exc^ellen;  cobalt,  with  which 

H  h  h  th# 
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The  brittlenefs  of  the  cobalt  regains  is  no^ 
proof  againft  its  being  a  femi-metal ;  that  pro- 
perty  being  the  bafils  on'  which  the  diftindion 
between  the  femi-metak  and  metals  is  fouilded. 
The  earth  of  cobalt  is  fixed  and  vitrifiable  ith 
the  fife,  as  well  as  that  of  copper  and  iron ; 
and  the  colour  of  its  glafe  being  fo*  imniu- 
table  in  the  fire,  proves  it  to  be  a  particular 
fubftance,,  difl:in<S  frona  other  earths  and  me- 
tallic  calces. 

The  experiment  of  making  a  cobalt  glafe 
from  iron  or  fteel  and  arfenic,.  will  certainly 
never  fucceed,  unlefs  the  arfenic,  employed 
for  that  purpofe,  has  been  made  from  a  cobalt 
ore  J  but  if  the  origin^  of  the  colour  (hould  be 

aferibed 


the  fine  blues  of  tbei-i'  ancient  porcelanes  wei'c  painted  ;  but 
it  appears  that  thefe  mines  are  now  exhauftcd  ;   and  that  the 
inferior  blues  of  their  prefent  wares  are  painted  with  the  ^ 
Saxon  zaffre,  imported  to  them  by  the  Dutchv 

In  regard  to  the  management  of  thi«  article  at  large,  a* 
employed  in  Saxony,  the  following  is  the  abftrad.  The 
cobalt  taken  out  of  the  mine,  is  broken  with  hammers  into 
pieces,  about  the  (Ize  of  an  ben's  egg;  and  the  ftpny  involucrum., 
with  fuch  ot'her  heterogeneous  matters  as  are  diftinguifliable 
by  the  eye,  are^  feparated  as  much  as  poflible.  The  chofca 
mineral  is  then  pounded  in  (lamping mills,. and  fif ted  through 
brafs  wire  fieves.  The  lighter  parts  are  wafhed  off  by  wa- 
ter, and  it  is  afterwards  calcined  in  a  iarge  flat-bottomed 
drched  furnace,  refembling  a  baking  oven,  where  the  flame 
«f  the  wood  reverberates  upon  the  ore  :  this  is  occafionally 
ilirred  and  turned  during  the  calcination,  with  long  handled 
iron  hooks  or  rakes ;  and  the  procefs  is  continued  till  it 
ccafes  to  emit  any  fumes.  The  oven  br  furnace  is  terminated 
by  a  long  horizontal  gallery^  which  ferves  tor  a  chimney ;  itk 
which  the  calx  of  arfenic,  naturally  mixed  with  the  orc^ 
fublimes,  condenfes,  aivd  i«  fivfed  io^o  a  glafg|  whioh  is  fold^ 

ia 
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afcribed  to  an  irreducible  metallic  earthy  there 
is  no  occafion  for  this  experiment ;  becatife  a 
cobalt  regulus  may  be  prepared  fo  as  to  be  free 
both  from  arfenic  and  iron,  the  prefence  of 
this  laft  metal  b^ng  eafily  difcovered  by  the 
loadftone. 

It  is  therefore  now  unneceflary  and  ridicu- 
lous to  continue  the  old  definitions  of  the  co- 
balt, in  which  the  Speife,  which  partly  is  a 
cobalt  regulus,  and  partly ^a  compound,  con- 
fiding of  nickel,  cobalt  and  bifmuth,  united 
with  fulphur  and  arfenic,  is  either  confounded 
with  the  femi-metal  itfelf,  or  quoted  as  a 
proof,  that  cobalt  regulus  cannot  exift  in  any 
other  manner  than  as  a  dead  earth  involved  in 

heterogeneous 
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in  commerce,  by  the  improper  name  of  TPhite  Arfenic.  If 
the  ore  contains  a  little  bifmuth^  as  this  femi-metal  is  very 
fulible,  it  is  colle6ted  at  the  bottom  of  thef  furnace.  The 
cobalt  remains  in  the  fiate  of  a  dark  grey  caU  called  zaffre. 
One  hundred  pounds  of  the  cobalt  ore  lofe  20  and  even  30 
^ertent.  during  this  operation,  which  is  continued  4  or  even  9 
hours,  according  to  the  quality  of  the  ore.  The  roaftcd  ore 
being  taken  out  from  the  furnace,  fuch  parts  as  are  con- 
creted into  lumps,  are  pounded  and  fifted  afreih.  This  roafled 
powder  of  cobalt  is  the  true  zaffre*  But  the  zaffre  in  the 
commerce  is  never  pure,  being  mixed  with  two.  or  rather 
thre«  parts  of  powdered  flints.  A  proper  quantity  of  the 
bed  fort  of  thefe,  after  being  ignited  in  a  furnace,  are  thrown 
into  water,  to  render  them  friable,  and  more  eaiily  reduced 
to  powder,  which^  being  (ifted  is  mixed  with  the  zaftre,  accord- 
ding  to  the  before^  mentioned  dofe :  and  the  mixture,  is  put 
into  caiks,  aft^r  being  moiilencd  with  water.  This  is  the  fub- 
fiance  common ly  fold  under  the  name  of  zaffre. 

As  to  fmalt  it  is  no  more  than  a  vitrification  of  one 
part  of  the  calcined  cobalt ^  fufed  in  a  large  cr>^^ible  with  tw^ 
i^i  flint 'ponder  ^  and  one  of  pot-qfiii. 

U  h  h  2  j^ 
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heterogeneous  fubftances ;  which  is  the  fame 
as  to  conclude,  that  no  pure  copper  can  b^ 
produced  from?  the  copper  regules  or  fufion^^ 
called  ^rottjlen  or  Spurfiefj. 

Thefe  falfe  notions  have,  however,  induced 
a  late  author  to  defcribe  the  cobalt  as  a  mix- 
ture of  iron,  copper,  lead,  bifmuth,  and 
arfenic ;  but  he  ha&  not  at  the  fame  time  pub- 
liQied  any  experiments  which  might  ferve  to 
confirm  his  opinion;  amongft  which,  with  great 
reafon,  fuch  experiments  are  expe<Sted  as  imitate 
nature  in  this  compolltion,  which  is  pretended 
to  confift  of  fo  many  different  things.  It  might 
then  have  been  calculated,  whether  it  would 
,be* profitable  to  eftablifh  manufadures  for  mak- 
ing 


At  the  bottoms  of  the  crucibles  in  which  the  fmalt  i* 
manufactured,  is  generally  found  a  regurus  of  a  whitilli 
colour,  inclining  to  red,  which,  is  extremely  brittle.  It  is 
melted  afrefh,  and  when  cold'  it  feparates  into  two  parts ; 
that  at  the  bottom  it,  the  cobaltic  regulus,  which  is  cm- 
ployed  to  make  more  of  the  fmalt  by  the  proceis  already  de- 
fcribed  :  and  the  other  at  the  top  is  bifmuth  ;  for  thofe  two 
femi-itietals  are  Ibund  Very  often  miiced  in  the  natural 
ores. 

But  to  afTay  ores  of  cobalt  in  fmall  quantities,  by  the  dry 
way,  it  is  enough  to  free  them  carefully  from  their  ma- 
trix, and  from  all  other  heterogeneous  matters :  after  which 
they  arc  poirtided,  fifted,  and  w^flud  :  their  fulphui*  ig.  fc- 
parated  by  roafting  :  and  lallly  they  are  to  be  melted  with 
three  parts  of  black  Jiux^  in  a  lined  and  covered  crucible, 
©n  a  fmith's  forge.  The  bell  of  thefe  ores  afford  from  60 
to  80  fir  cent  of  reguius ;  and  the  worfl  under  25  per 
cent. 

To  alTay  the  tinging  power  of  cobaltic  ores,  the  roalled 
ore  is  to  b;;  melted  in  a  crucible  with  3  times  its  vvcight  of 
fct'ttjh^  and   5  times  oi  pouuded  glals,  or  prepared  flJnt. 

The. 
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ing  cobalt-glafs,  or  zafFre,  in  any  part  of  the 
world,  where  the  abovementioned  ingredients 
can  be  had. 

The  word  Cobalt  in  Germany,  and  cfpecially 
at  the  mineral  works  in  Saxony,  is  -applied  to 
the  damps,  the  arfenic,  its  vapours,  and  their 
efFefts  on  man ;  which  has  induced  the  vulgar 
alfo  to  apply  it  to  fome  pretended  evil  fpirit, 
which  is  faid  to  dwell  in  the  mines.  But  time 
will  abolifli  thefe  fuperftitions,  which  liavc 
their  brigin  in  ignorance. 

«  E  C  T.    s^g.     (25+.) 
I.  Nickel.     Ntccolum. 


.  Its  general  properties  \d\ . 

This  femi-metal  was  firft  defcrlbed  by  its 
difcoverer  Mr.  Cronftedt  in  the  A<3:s  of  the 

'  Tht  pot-a/h  h  to  be  put  in  firll,  then  the  g/afs  or  JUnt^  aud 
over  all  the  ore. 

If  any  bifmuth  be  contained  in  the  cobalt  ore,  it   will 

;iot  mix  with  the  regulus  of  cobalt,  unlefs  nickel  be  alfo  con* 

tained  in  it,  but  will  firaply  adhere  to  it ;  and  may  be  fe* 

parated  by  the  hammer,  or  by  fufion  j  for  the  bifmuth  melts 

.    ipuch  more  cafdy  than  cobalt. 

When  cobalt  is  united,  by  means  of  niclwel  to  bifmuth, 
the  compound  is  called  tipeijs.  This  is  the  name  given  alfo 
to  a  compound  of  cobalt^  nichj^  bifmuth^  fulphur^  and 
arfsnic.    The  Editor  from  Kiriv  <?/,  p.  ^40  and  Lewis j  &c. 

[all  '•  Nickel  is  areddi(l\-whitc  femi-metal  of  great  hard* 
Defs,  fo  that  it  can  fcarce  be  filed. 

2,  Its  texture  is  equable,  or  uniform;  and 

3.  It,  varies  in  its  fpccific  graviriea,  according  to  its  purity; 
ffona  7421  tp  9000  5  the  pureft  being  the  heavicH. 

•  H  h  h  3      *  4.  When 
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Royal  Academy  of  Sciences  at  Stockholm,  for 
the  years  1751  and  1754,  where  it  is  faid  to 
Jiave  the  following  qualities :  That 

J.  It  is  of  a  white  colour,  whiqh  however  , 

inclines  fomewhat  to  red. 
r$.  Of  a  foUd  texture,  and  ihininlng  in  its 

fraftyre. ' 
2-  Its  fpecific  gravity  to  water  is  as  8,500 

;:  1,000. 

^.  It  is  pretty  fixt  in  the  fire  j  but  together 

*       with  the  fulphurand  arfenic,  with  which 

its  ore  abounds,  it  is  fo  volatile,  as  to 

yife  in  forrn  of  hairs  and  branphes,  if  in 

,the  calcination  it  is  left  without  being 

ftirred. 

5.  It  calcines  to  a  ^reen  calx. 

6.  This  calx  is  not  very  fufible,  but  it  how-r 
ever  tinges  glafs  of  a  tranfparent  reddifli 
brown,  or  hyacinth  colour. 

7.  It  diflblves  in  aqua  fortis,  aqua  regia,  and 
the  fpirit  of  fea-falt,  but  more  difficultly 
in  the  vitriolic  acid,  tinging  all  thefe  fof 

lutions 


mm 


4.  When  very  pure,  it  is  in  fomc  degree  malleable  | 
and 

5.  Is  always  magnetic ;  from  whence  it  is  deemed  to  re<» 
tairi  iron,  though  this  fecms  to  be  rather  a  property  belong- 
}ng  as  well  to  itfelf,  becaufe  it  appears  to  increafe  with  itf 
depuration. 

6.  It  gives  a  hyacin thine  colour  to  glafs,  which  (boul4 
te  blue  whilft  it  contained'fome  mixture  of  cobalt. 

7.  The  fuiibility  of  the  common  regulus  is  nearly  the  fame 
as  that  of  copper. 

8.  But  the  purcft  regulus  is  much  more  difficultly  melted^ 
pr  calcined, 

9.  }t  calcines  more  difficultly  than  cobglt  |  and, 

10,  Its 


/ 

lytioios  of  a  deep  green  colour.  Its  vitriol 
is  of  the  fame  colour;  hut  the  colcothar 
of  this  vitriol,  as  well  as  the  precipitates 
from  the  folurions,  become  by  calcina- 
tion of  a  light  green  colour. 

^.  Thefe-  precipitates  ar^e  diflblved  by  the 
fpirit  of  fal  ammoniac,  and  the  foiution 
has  a  blye  colour ;  but  being  evaporated, 
and  the  fedlment  reduced,  there  is  no 
copper,  but  a  x^ick^el  regulus  is  produced^ 

,9..  It  has  a  ftcong  attira^Stion  to  fulphur ;  fo 
that  when  its  calijc  is  mixed  with  it,  and 
j)ut  pn  a  fcorifyiug  teft  tinder  the  muffel, 
it  forms  a  compound  with  the  fulphur 
which  refembles  the  yellow  fteel-grained 
copper-ores,  and  is  hard  and  ftiiniiig  on 
-  its  convex  furface. 

«q.  It  unites  with  all  the  metals,  except 
quickfilver  and  filler.  When  the  nickel 
regulus  i$  melted  with  the  latter,  it  only 
adheres  to  it,  both  the  metals  lying  near 
jone  pother  on    the    fanc^e   plane;    but 

they 
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10.  Its  cal?c,  which  ^a  green^  rifts  in  a  tuberofe  fungous 
-^ormi  but  if  nickel  is  thoroughly  purified  from  arie^ic,  its 

calces  are  of  a  brown  colour. 

11.  It  is  difficultly  f9luble  in  ttte  Vitriolic  or  marine  acid, 
^^t  eafily  i^  the  nitrous. 

12.  All  thefe  folutions,  .which  ^rc  green,  turn  to  blue  by 
the  addition  of  yolatil  alkali;^  but  iron  difcovcjrs  no  cop* 
|)cr  ID  them,  z$  it  does  in  every  combination  of  copper,  y5</- 
pbur^  iren,  arfenic  and  cobalt. 

13.  Hence  nickel  mufl  be  deemed  a  diftin£t  {emi-metal. 
Befides,  Bergroap  has  fhewn  that  fulphur^  arfenic,  and  co^ 
Jfalt,  may  be  perfeftly  Separated  from  nickel ,  though  perhaps 
iron  cannot  withoiit  the  utmofl  di^cul^. 

5H  h  Jji  4  14.  It 
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'  they  are  eafily  feparated  with  ^  hammer. 

11.  Cobalt  has  the  ftrongcfl:  attr^flion  to 
nickel,  after  that  to  iron,  and  then  to  ar- 
fenic.  The  two  former  cannot  be  feparated 
from  one  another  but  by  their  fcorific^- 
tion,  which  is  caifily  done,  fince 

12.  This  femi-metal  retains  its  phlogifton  a 
long  time  iqthe  fire,  ?|id  its  calx  is  re- 
duced by  the  help  of  a  very  fmall  portion 
of  inflammable  matter  :  it  requires,  how- 
ever, a  red  heat  before  it  can  be  brought 
into  fufion,  and  rhdts  a  little  fooner,  or 
almoft  as  fbon  as  copper  or  gold,  confc- 
quehtly  fooner  than  iron. 

•     I 

SECT.    3913.     (Additional.) 

Native  NickeL 

This  Is  mentioned  by  Mr.  Rmman  to  have 
■f  been  lately  found  in  a  mine  of  cobalt  in  Heffe*^ 

It  is  very  heavy,  and  of  a  liver  colour,  that 
.,is,  dark  red ; 

When  pulverized  and  roafted  under  a  rnuffle, 
'it  forms  green  exqrcfcences ;  and  finokes,   but 

14.  It  is,  however,  very  evident,  that  if  nickel  has  itfclf  the 
\.  property  of  being  magnetic^  as  it  was  aflertpd  N»  5,  the  tcft  of 
•  the  load-ftone  will  always  indicate,  as  if  it  contained  a  mix- 
ture of  iron. 

It  is  very  probable,  therefore,  that  nickel  itfelf  may  be 
fjtaanetic  ;  and  this  feems  to  be  the  real  cafe,  as  the  more  it 
is  purified  from  iron,  it  becomes  mort^  inftead  of  lef$  m'Sg- 
netic ;  and  even  acquires,  what  iron  does  not,  the  pro- 
'perties  »f  a  true  magnet.  The  Editor  from  Bergman  and 
|C.irwan» 

its 
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its  fmoke  has  no  particular  fmell :  and  no  fub- 
iimate,  whether  I'ulphureous  or  arfenical,  can 
be  caught; 

It  is  ibluble  in  acids. 

And  the  folution  is  green  ;  : 

But  a  poliflied  iron  plate  difcovers  no  copper^ 
\ 

SECT.    391.    (255.) 

Aerated  Nickel. 

The  niqkel  is  found. 
jt.  In   form  of  a  calx,    Niccolum  calciforme. 

Nickel  ochre,  Ochra  niccoU. 

I.  Mix,ed  with  the  palx  of  iron,  Qchra  niccoU 
martiaUs. 

This  is  green,  and  is  found  in  form  of 
flowers  on  Kupfernickel.  In  Normarken  in 
fhe  province  of  Wermeland,  this  ochre  was' 
ifound  without  any  vifible  nickel  mixed  in  the 
clay,  which  contained  a  great  quantity  of,a4^ 
^  i:ivp  filver.    Se^.  z66,  /.  542. 

SECT.    392.     (256.) 

Kupfer  nickel  \b\. 

» 

jB.  Mineralifed  nickel.     Niccolum  minerali^ 
iatutn* 

I.  With 


i«i«r 


\h\  This  ore  is  of  a  rcddifli-yellow,  bright  colour* 
Jts  texture  is  either  liniform,  jjraiiular,  or  fcaly. 
It  is  brtght  in  its  fradure. 

.      It 
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fi.'Wi^h  fulphurated  and  arfenicated  iron  and 

cobalt,  JSiiccolumferro  &  cobalto  arfenkatis 

et  fulphuratis  miner alifatum.     Cuprum  nico-^ 

laifeu  niccolL     Kupfernickel  [c]. 

.  This  is  of  a  rcddim  yellow  colour,  and  is 

found, 

a.  Of  a  flaggy  texture,  in  ^Saxony^ 
p.  Finergrained,  and 

f.  Scaly,  in  Loos  cobalt  mines  in  the  provinjce 
of  Helfingeland  j  at  which  place  it  is  of  a 
lighter  colour  than  the  foreign  ones.  Thefe 
two  are  often,  from  their  colour,  confounded 
with  the  liver-coloured  ffiarca(ite.  SqQ..  i  c  ^- 


«  E  G  T.    393.    (257.) 
yitriolated  'NichU 

%.  With  the  ^cid  of  vitriol,  }ftccolunf  acido 
vitrioli  miner alifatum^ 

This  is  of  a  beautiful  green  colour,  and 
may  be  extracted  out  of  the  nickel  ochre, 
(Se£l.  39i»)  or  efflorefcence  pf  the  Kupfer-. 
nickel.     See  Se£i,  211. 


■^^ 


Is  very  heavy ;  and 

Is  generally  covered  with  a  greeni(h  efflorefcence^ 

By  calcination  it  lofes  much  of  its  fulphur^  and  become! 
green,  forming  fungous  ramifications.    The  Editor  from  Kirw. 

[c]  Mr.  Rafpe  affured  mc,  that  to  his  certain  know- 
ledge, nickel  was  found  mineralized  with  fulphurated  iroa 
and  copper,  in  a  niine  ocar  Nei^:on,  in  CornwaU*  Tlii 
Editor^ 

SECT^ 
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SECT.    394.    (2i3.)       . 

Ojjs^RVATjoNs  on  Nickjsl[^J/ 

The  cobalt,  bifmuth,  and  nickel,  are  com? 
monly  found  together  in  the  fame  mines,  from 
which  cjrcumftance  it  happens,  that,  when  the 
firft,  as  the  moft  ufef lal  of  theru  all,  is  to  be  mada 
into  glafs,  the  adherent  nickel,  according  to  its 
nature^  unites  with  the  fulphur  and  arfenic,  of 
livhich  fome  portion  remains  after  the  calcina* 
tion,  and  forms  a  compound  with<hem.  When 
thefe  minerals  (the  fulphur  and  arfenic)  are  in 
greater  quantity  than  is  wanted  for  the  nickel, 
they  likewife  reduce  fome  part  of  the  calces  of  the 
cobalt  and  bifmuth  ;  and  in  this  cafe  the  nickel, 
as  a  medium,  uniting  the  other  two,  otherwife 
not  mifcible  femi-metals^  incorporates  them 
into  the  fame  compound.  From  hence  arifes 
a  difference  in  the  contents  of  thefe  different 
mixtures;  and  from  this  difference,  people,  who 
have  not  fuiiicient  experience^  form  to  them* 

felves 


^^« 


[d]  The  ore  of  nickel  niuft  be  fubjcdted  to  roafting,  in 
order  to  obtain  its  regulus :  and,  during  this  operation,  9, 
great  quantity  of  fulphur  ^nd  arfenic,  greater  or  lefs,  ac« 
bording  to  the  quality  of  the  ore,  is  expelled ;  fo  that  it 
fometimes  lofes  upwards  of  half  its  weight,  but  frequently 
pot  above  0,3,  This  ore,  though  loqg  and  compleatly  caU 
cined,  does  not  always  acquire  the  fame  colour :  but  in 
general  becomes  greener^  iii  proportion  as  it  is  more^  rich. 
Sometimes,  efpecialiy  if  fufiered  to  lie  a^  reft,  its  upper  fur- 

face 
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felves  falfe  imtions  of  the  whole  compound,  and 
of  each  part  contained  in  it.  For  which  reafoxi 
they  chufe  rather  to  retain  that  definition  of 
the  Kupfernickel  which  has  received  its  fane- 
tion  from  the  earlieft  authors,  than  to  admit 
the  conclufion  to  which  Mr.  Cronftedt's  ex- 
periments feem  to  lead. 

For  my  own  part,  I  have  found  myfelf  ob- 
liged to  follow  the  opinion  of  the  latter,  partly 
becaufe  I  am  tired  with  thofe  common  epi- 
thets given  to  unknown  bodies  ;/fuch  as,  wild^ 
refra^ory^  rapacious^  arfenicaly  irreduciile^  me^ 
iallk  earthy  &e.  which  regard  the  efFeft  alone 
and  not  its  caufe ;  and  partly  be.caufe  I  have 
not,  befides  the  nickel,  found  any  metal  oy 
inetallic  compofition,  which 

I  .Becomes  green  when  calcined^ 

2.  Yields  a  vitriol,  whofe  colcothar  alfo  be- 
comes green  in  the  fire. 

3.  So  eafily  unites  with  fulphur,  and  forms 
with  it  a  compound  of  fuch  a  peculiar  nature,  as 
the  nickel  does  in  this  circumftance ;  and  that 

4.  Does 

face  is  covered  with  green  vegetations,  fomcwiiat  of  the  form 
of  thin  corals,  which  are  hard  and  fonorous. 

Let  a  double  or  triple  quantity  of  black  jlux  be  added  to 
the  roafied  powder,  and  the  mixture  well  fufed  in*  a^forgc, 
jn  an  open  crucible,  covered  with  common  fait,  according  to 
the  ufual  method.  The  velTel  being  broken,  a  metallic 
globule  is  found  at  the  bottom,  under  the  fcoriae,  which  arc 
brown  or  blacky  or  fometimes  even  blue.  The  weight  of  thfe 
globule  amounts  to  o>i»  or  0,2;  or,  at  moft,  to  0,5  of  the 
crude  ore. 

This,  however,  is  far  from  being  pure ;  for  although  the  roaf- 
ting  be  ever  fo  violent  and  long  continued,  yet  a  confiderable 
au^ntity  of  fuiphur^  and  cfpeclally  ar/cnic^  ftUl  remain  con'- 

ceaU4 
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4.  Does  not  unite  with  (ilver,  but  only  ad- 
heres or  flicks  clofe  to  it,  when  they  have  been 
melted  together. 

The  nickel  not  having  yet  been  found  free 
from  cobalt. and  iron,  is  the  reafon  why  it  was 
not  difcovered.  This  was  the  cafe  alfo  with 
the  cobalt.  Platina  del  pinto  perhaps,  in  the 
fame  manner,  might  for  a  long  time  have 
been  mixed  in  the  gold,  at  certain  places, 
where  it  is  faid  to  h&  naturally  paler  than  any 
wher^  elfe  in  the  world.  But  the  exiftence  of 
fuch  things  cannot  any  longer  be  denied,  fince 
the  method  is  difcovered  to  obtain  them 
feparate,  and  free  from  heterogeneous  fub- 
ftances.  It  would  be  the  fame  thing  indeed, 
as  if  in  a  country  where  (ilver  is  never  found 
but  in  the  potter's  lead  ore',  any  perfon  (hould 

deny 

cealed  in  the  regi^lus,  exclufive  of  the  cobalt  and  a  great  pro- 
portion of  iroTiy  which  laft  is  generally  fo  prevalent  as  to  make 
the  regiilus  magnetic,  unlefs  this  femi- metal  itielf  pofTelSes 
this  laft  quality ;  for  it  feems  ftronger  in  proportion  as  ths 
•regulus  undergoes  other  further  purifications. 

Nine  ounces  of  the  fame  regnJus  of  nickel,  that  had  been 
cliquated  by  Mr.  Cronfledt,  and  kept  in  the  Suabian  collec* 
tion  of  the  Upfal  Academy,  vvhofe  fpecific  gravity  was  r:  7,410, 
v\ere  reduced  to  powder,  and  cxpofed  in  feveral  diftics, 
for  the  fpace  of  6  hours,  to  an  exceedingly  vehement'  heat, 
under  the  dome  of  an  affay  fJrnace.  By  this  the  arfenic  wag 
iirft  diffipated  with  a  foccid  fmell :  a  fulphureous  odour  w^s 
next  perceived  :  afterwards  a  quantity  of  white  fmoke,  was 
emitted  without  garlick  froeil,  which  probably  arofe  from  the 
fublimation  of  the  more  dephlogifticated  arfcnic  :  th«  furface 
fwelled  in  heaps,  and  green  vegetations  fprang  out  from  all  th© 
furface,  rcf-mbling  t/io/s,  or  the  fiii-Jorm  lichen.  There  re- 
mained at  the  bottom  a  powder  of  a  fcrrugineous  afli. colour, 
and  0,13  of  the  fubftance  was  diffipated  by  this  operation* 

Half 
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deny  the  exiftence  of  either  of  thefe  metals,  or 
iiifift  upon  it,  that  one  is  produced  from  the- 
other. 

It  is  reniarkablc,  that  the  precipitates  of 
xiickel .  give  a  blue  colour  to  the  fpirit  of 
fal  animoniac^  when  they  are  diflblved  in  it ; 
without  (hewing  any  other  marks  of  copper, 
iTirhich^  however,  could  not  be  concealed^ 
if  there  were  any ;  for  if  a  fmall  quantity  of 
copper  is  melted  with  the  nickel,  and  kept  in 
H  ftrong  fire  with  it,  tlie  copper  foon  feparates, 
and  fcorifiesj  tinging  the  glafs  firft  of  a  red* 
diih  brown  opaque^  arid,  the  fire  being  further 
forced,  it  then  makes  it  traiifparent  and  greeil 
as  ofual. 

There  is  no  danger  attending  the  encreafing 
the  number  of  the  metals.  Aflrological  in- 
fluences 

Half  an  ounce  of  this  powder  or  calx,  being  fufed  in 
ti  forge  for  4  minutes  together,  with  3  times  its  weight  of" 
black-flux,  yielded  a  regulus,  the  furface  of  which  was  red- 
eulated,  all  the  areolae  being  hexangular,  with  exceeding 
ilender  flriae,  diverging  from  a  tuberculated  center;  ita 
weight  was~o,73  of  half  an  ounce;  was  obedient  to  the 
magnet;  and  when  fcohfied  With  borax,  left  a  blackilb 
glafs. 

The  roafling  was  repeated  fix  times,  for  many  hours  :  and 
the  arfenic  was  feparatcd  by  the  addition  of  powdered  char* 
coal ;  and  the  redu^ion  being  effected  with  equal  parts  ofwhiti 
fiux^  limtj  and  horaxy  a  .regulus  was  obtained,  femi  dudile, 
highly  magnetic,  anjd  foluble  in  nitrous  acid,  which  became  of 
a  green  colour  by  the  folution. 

The  regulus  of  nickel  being  mlneralifed  a  third  time  with 
fulphur,  and  reduced  by  powder  of  charcoaly  produced  a  re- 
gulus, whofe  fpecifiQ  gravity  was  s:  8,666;  it  not  only  adhered 
ilrongly  to  the  magnet,  but  to  any  other  piece  of  iron;  nny, 
the  fmall  pieces  of  it  attra<Sted  one  another,  and  it  was  fb  due* 
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flueiices  are  now  in  no  repute  iniong'  the 
learned,  and  we  have  already  more  metals 
than  planets  within  our  folar  fyftem.  It  would 
perhaps  be  more  ufeful  to  difcoveif  more  of 
thefe  metals,  than  idly  to  lofe  our  time  in 
repeating  the  numbcrlefs  expcjriments  which 
have  been  made,  in  order  to  dilcover  tlie 
conftitucnt  parts  of  the  metals  already  known. 
In  this  perfuafion,  I  have  avoided  mention- 
ing any  hypothefes  about  the  principles  of  the 
metals,  the  proceffes  of  niercurification,  and 
other  things  of  the  like  nature^  with  which^ 
to  tell  the  truth,  I  have  never  troubled  my- 
felf. 


♦ile,  that  a  globule,  whofc  diameter  did  not  exceed  on^  line^ 
was  reduced  by  hammering  to  a  piaite  of  u{>wftrd«  of  3  line^ 
va  diameter :  k  was  of  tf  wbitl/h  colour y  mixed  with  a  glitter- 
ing kiad  of  red.  The  fcoria  of  this  regulus  were  almoU 
,  always  of  a  hyacinihine  colour* 

The  analyfis  of  nickel  in  the  moifi  i»tiy^  k  as  yet  very  im« 
perfect.  By  folution  in  the  nitrous  acid  it  is  freed  from 
its  fulphurj  and,  by  adding  water  ta  the  folqtion,  bifmuth^ 
if  any,  may  be  precipitated,  as  may  filver  if  contained  in  it 
by  the^  marine  acid. 

To  feparate  cobalt  from  nickel^  when  the  cobalt  i^  in  con« 
.  iiderable  quantity,  a  faturated  folution  of  the  roafted  ore  of 
nickel  is  to  be  dropped  into  a  liquid  volatil  alkali*  The  co^ 
baltic  part  is  inftantly  re-dilFolved,  and  atifumes  a  gs^ract  cq» 
lour.  When  filtered,  a  grey  powder  remains  on  the  filter, 
which  is  the  nickel.  The  cobaltic.part  may  be  precipitated, 
from  the  volatil  alkali  by  any  acid. 

If  the  ore  be  fufed  with  3  timer  its  weight  of  Hvir  tf  JuU 
fhur^  the  cobalt  wiU  be  taken  up,  and  may  be  feparated  by 
lixivia  tion. 

It  is  highly  probable  that  nickel  exifts  in  fome  fpeckft  of 
roof-ilates,  and  in  horn-flones,  whofe  folution  iu  (firit  of  n|« 
tre  is  of  a  gran  colaur.  Tbi  Editor  from  Kirwai>  and  Berg- 
man*. 

N.B. 
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I.  Manganefe  confifts  of  a  fubftance,  which 
gives  a  colour  both  to  glafle*?,  and  to 
the  folutions  of  falts,  or,  which  is  the 
fame  thing,  both  to  dry  and  to  liquid 
meiiftrua  ;  viz. 

a.  Borax,  which  has  diflblved  manganefe  in 
the  fire,  becomes  tranfparent,  of  a  reddiftl 
brown,  or  hyacinth  colour. 

b.  The  microcofmic  fait  becomes  tranfparent 
with  it,  of  a  crimfon  colour,  and  moulders 
in  the  air. 

c.  With  the  fixed  alcali,  in  compofitions  of 
glafs,  it  becomes  violet;  but  if  a  great 
quantity  of  manganefe  is  added,  the  glafs 
is  in  thick  lunrps,  and  looks  black. 

d.  When  fcorified  with  lead,  the  glafs  obtain* 
'     a  reddifli-brown  colour. 

€.  The  lixivium  of  deflagrated  manganefe  is  of 
a  deep  red  colour. 

a.  it 


the   empty  fpace  with   powdered    charcoal,    covering    the 
'/crucible  with  another  inverted  and  luted  on,  and  expofing 
it  to  the  ftrongefl  heat  of  a  forge  for  pne  hour  or  more. 

A  fniall  piece  of  the  regulus,  put  into  a  dry  bottle  well 
corked,  remained  perfect  for  the  fpace  of  6  months ;  but 
afterwards  expofed  to  the  open  air  of  a  chamber  for  twa 
days,  it  contracted  a  brownnefs  on  the  furface,  and  became  fo 
friable,  as  to  crumble  between  the  fingers.  The  internal 
parts,  however,  retained  an  obfcurc  metallic  fplcndor,  which 
difappeared  in  a  few  hours. 

It  melts  readily  with  other  metals,  pure  mercury  only 
excepted.  Copper  united  with  a  certain  quantity  of  it, 
is  extremely  malleable  ;  but  upon  the  furface  of  this  mixture, 
when  polifhed,  fcarce  any  traces  of  the  red  colour  are  to-be 
fcen.  This  mixture  foraetiraes,  by  age,  produces  a  grcea 
cfflorefccnce.  , 

Whew 
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in  order  to  diftinguifh  them  from  the  Magmfia 
alba  officinalis^  and  in  French  Manganefe^  &c. 
They  arc ,  by  fome  lithographifts  entirely 
omitted,  and  by  others  ranked  among  the  iron 
ores;  but,  as  I  am  convinced  both  by  my 
own  experience,  and  by  th^t  of  others,  that 
they  contain  no  greater  quantity  of  metal 
than  fometimes  two  or  three  per  cent,  of  iron, 
^nd  fometimes  a  little  tin,  I  think  that  the 
remaining  part,  which  muft  confcquently  be 
confidered  as  a  kind  of  earth,  deferves  a  par- 
ticular and  feparate  place  in  a  Mineral  Syftem^ 
at  leaft  until  a  farther  acquaintance  with  its 
nature  may  be  obtained :  and  to  this  opinion 
I  have  been  perfuaded  by  its  following  pecu- 
liar qualities : 

I  •  Man- 


This  regulus  is  of  a  dufky  white  colour,  with  an  uneven 
and  irregular  furface,  ariling  from  its  imperfe<ft  fuiionv 
It  is  bright  and  fliining  in  its  fradure,  but  foon  tarniQies 
by  expofure  to  air  *  q.  is  harder  than  iron,  lefs  fufible,  and 
very  little.     Its  fpecific  gravity  is n 6,850 

When  pulverifed  it  is  always  magnetic,  thoilgh  lafge 
pieces  are  not  {o^  If  expofed  to  the  air,  particularly  in 
moift  weather,  it  foon  crumbles  into  a  blackifli- brown 
powder,  which  is  fomething  heavier  than  the  regulus. 

It  is  foluble  in  acids,  but  moft  readily  in  the  nitrous. 
Its  folutions  are  moftly  colourleCs;  but  that  in  the  nitrous 
acid  is  generally  brownifll,  from  a  flight  taint  of  iron  : 
and  there  is  always  a  fpungy  refiduum  of  the  nature  of 
plumbago,  left  undiflblvcd.  Thefe  folutions  afford  a  white 
precipitate  with  aerated  acids,  which  precipitate  when  heated, 
and  grow  black. 

This  regulus  is  obtained  by  mixing  the  calx,  or  ore  of 
manganefe,  with  pitch,  making  it  into  a  ball,  and  putting 
it  into  a  crucible  with  powdered  charcoal  y'g-  of  an  inch  thick 
on  the  fides,  and  ^  of  an  inch  at  the  bottgm.     Then  filling 

I  i  i  th 
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I.  Manganefe  confifts  of  a  fubftance,  which 
gives  a  colour  both  to  glafles,  and  to 
the  folutions  of  falt^,  or,  which  is  the 
fame  thing,  both  to  dry  and  to  liquid 
meiiftrua  ;  viz, 

a.  Borax,  which  has  diflblved  manganefe  in 
the  fire,  becomes  tranfparent,  of  a  reddifli 
brown,  or  hyacinth  colour. 

b.  The  microcofmic  fait  becomes  tranfparent 
with  it,  of  a  crimfon  colouf,  and  moulders 
in  the  air. 

c.  With  the  fixed  alcali,  in  compofitions  of 
glafs,  it  becomes  violet;  but  if  a  great 
quantity  of  manganefe  is  added,  the  glafs 
is  in  thick  lunrps,  and  looks  black. 

d.  When  fcorified  with  lead,  the  glafs  obtaiiia 
'     a  reddifli-brown  colour. 

€.  The  lixivium  of  deflagrated  manganefe  is  of 
a  deep  red  colour. 

!•  it 


■ » 


the  empty  fpace  with  powdered  charcoal,  covering  the 
crucible  with  another  inverted  and  luted  on,  and  expoiing 
it  to  the  ftrongefl  heat  of  a  forge  for  pne  hour  or  more. 

A  fniall  piece  of  the  regulus,  put  into  a  dry  bottle  well 
corked,  renaained  perfect  for  the  fpace  of  6  months ;  but 
afterwards  expofed  to  the  open  air  of  a  chamber  for  two 
days,  it  contracted  a  brownnefs  on  the  furface,  and  became  fo 
friable,  as  to  crumble  between  the  fingers.  The  internal 
parts,  however,  retained  an  obfcurc  metallic  Iplcndor,  which 
difappeared  in  a  few  hours. 

It  melts  readily  with  other  metals,  pure  mercury  only 
excepted.  Copper  united  with  a  certain  quantity  of  it, 
is  extremely  malleable  ;  but  upon  the  furface  of  this  mixture, 
when  polifhed,  fcarce  any  traces  of  the  red  colour  are  tb-bc 
fcen.  This  mixture  foraetiraes,  by  age,  produces  a  green 
cfflorefccnce.  , 

When 
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2*  It  deflagrates  with  nitre,  which  is  a 
proof  that  it  contains  fome  phlogifton,   . 

3*  Whep  reckoned  to  be  light,  it  weighs 
as  much  as  an  iron  ore  of  the  fame  tex- 
ture. 

4.  When  melted  together  with  vitreous 
compofitions,  it  ferments  during  the 
folution  :  but  it  ferments  in  a  (till 
greater  degree,  when  it  is  melted  with 
the  microcofmic  fait* 

5.  It  does  not  excite  any  efFervefcence  with 
the  nitrous  acjd :  aqua  regia,  however, 
extracts  the  colour  out  of  the  black 
manganefe,  and  diiTolves  likewife  a  great 
portion  of  it,  which,  by  means  of  an 
alcali,  is  precipitated  to  a  white  powder* 

6.  Such  colours  as  are  communicated  to 
glaffes  by  manganefe,  are  eafily  deftroyed 
by  the  calx  of  arfenic  or  tin:  they  alfo 
vanifli  of  themfelves  in  the  fire. 

7.  It  is  commonly  of  a  loofe  texture^  fb  as 
to  colour  the  fingers  like  foot,  tho'  it  is 
of  a  metallic  appearance  when  broken. 

SECT. 


,m^^mtnm—m^tt/mm  i[i»w»— ^>— — — ^>— •■^i^— »— i*— »■«■— *M*i 


When  Manganefe  is  melted  with  falt«petfey  the  liiafdj 
according  to  Dr,  Brunnichy  aifumes  a  grem  colour. 

Tin  very  eafily  unites  with  matiganefef  j  but  zinc  not  with- 
out  much  difficulty,  perhaps  on  account  of^  its  volatility  and 
inflammable  nature.     White  Arfexiic  adheres  to  it,  stod  b]jf  ^ 
means  of  phlogidon  reduces  it  to  a  metallic  form. 

A  mixture  of  powdered  manganefe  with  ^narine  acid,  i» 
capable  of  diifolying  gold,  if  thin  plates  jof  it  be  dipped  ugi 
she  mixturjtp.  j 

Ilia  I  Maisg^oefi 


/ 
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SECT.     ^^6^     (Additronal.) 


Native  Manganefe^    Manganefium  Nativu'tft^ 

1 

The  difcovery  of  native  regulus  of  manga- 
nefe,  was  far  from  being  expefted  by  rational 
mineralogifts ;  for,  as  Mr.  Kirwan  obferves,  of 
all  the  metallic  fubftances,  manganefe  Is  the- 
more  ready  to  lofe  the  proportion  of  the  re- 
quired phlogifton,  for  its  natural  mineralifa- 
tion  r  and  unlefs  alloyed  in  native  iron,  there 
could  be  no*  hopes  of  feeing  fuch:  a  natural 
produftion. 

We  find,  however,,  an  account  of  this  dif- 
covery,  given  by  Mr.  de  la  Peyroufe,  in  the 
Journal  de  Pbyjique^    for  January  1786:    by 

which 


Manganefe,  calcined  by  fire,  yields  a  blackifli  catx ; 
but  if  the  ignition  Be  conttnued  for  i\2  day?,  it  acquires  a 
dark-green  colour  :  fometimes  alfo,  it  produces  a  white  or 
a  red  calx.  The  black  calx  retains  a  very  fmall  portion  of" 
phlogiflon,  but  the  white  abounds  with  it  fo  much,  that  k 
is  foluble  in  acids. 

All  thefe  various  calces,  in  a  common  crucible,  by  mean$ 
©ra  fufficient  degree  of  fire,  run  into  a  yellowifli  red  glafs,. 
which  is  pellucid,  unlefs  too  great  a  degree  of  thicknefs  rcn- 
(&ers  it  impervious  to  the  rays  of  light. 

The  black  calx  of  this  femi-metal,  when  mixed  with  otHcF 
fubftances,  attrads  phlogifton  with  peculiar  energy,  and 
exhibits  feveral  remarkable  phajriomena  both  by  fire  and  fo- 
Tution  :  which  may  be  fcen  in  the  Treatife  of  Bergman  upoit. 
'the  Whhs  Grey  calx  of  Iron*  The  Editor  from  the  fam^ 
Author^  and  from  Kirwan* 

•    4 
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which  it  is  evident  that  the  manganefiurn  docs 
naturally  exift  in  the  bowels  of  the  earth. 
The  following  are  its  remarkable  properties. 

1.  Its  external  appearance,  colour,  and  figure 
are  the  very  fame  as  thofe  of  the  artificial 
regulus  of  manganefe, 

2.  It  lifcewife  foils  the  fingers  when  handled^ 
2.  Its  fubftance  is  quite  pure,  having  no  par- 
ticles that  are  in  the  leaft  attraded  by  the 
magnet. 

4.  Its  texture  is  lamellated,  and  the  lamellae 
feem  to  afFe£l  a  kind  of  divergence  among 
themfelves. 

5 .  It  has  the  very  fame  metallic  brilliancy,  as 
the  artificial  manganefium. 

6.  It  has  alfo  a  partial  malleability:  and,  when 
repeatedly  hammered, 

7.  It  exhibits  a  kind  of  exfoliation,  forming 
itfelf  into  very  thin  leaves. 

8.  Its  opacity  and  denfity  is  fo  compleatly 
fimilar  to  that  of  the  artificial  regulus,  that 
was  it  not  for  the  natural  miatrix  in  which 
it  is  imbedded,  it  could  not  be  at  all  diflin- 
guifhed  from  it. 

9.  This  ore  is  not  found  in  large  mafles,  or  in 
a  folid  continued  body,  but  only  in  lumps, 
and  unconnefted  clots,  inclofed  and  inter- 
mixed with  the  powdery  manganefe  ore. 

iQ.  Thefe  lumps  are  fomewhat  flattened,  or 
comprefied  in  their  figure,  like  the  arti- 
ficial pnes,  though  they  are  of  a  larger  fize 
for  the  mofl  part. 

J I .  And  this  powdery  manganefian  ore,i n  whicla 
the  reguline  lumps  are  inbedded,  has  an  ar^f 

I  i  i  3  gentii)^ 
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gentirte  hue,  which  fecms  to  countenance 
the  fufpicion  of  its  having  been  aded.upon, 
by  the  violent  heat  of  fome  natural  defla- 
gration on  the  fpot. 

This  new  manganefe  ore  was  found  among 
the  iron  mines  of  Sem^  on  the  valley  called 
Viederfos^  in  the  county  of  Folxy  .near  th^ 
Pyreaean  mountains* 


SECT.    397.    (114.) 

Native  Calces  qJ  Manganefe^ 

Manganefe  is  found  [^], 

jl.  Loofe  and  friable,  Manganefium  friabUe  Ur-^ 
reiirn. 

a.  Black,  feems  to  be  weathered  or  decayed 
particles  of  the  indurated  kind,  from  Eng- 
land« 

SECT. 
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\h'\  The  aerial  acid  is  the  only  mineralizer  of  Manganefe 
in  its  dry  flate ;  apd,  according  to  the  different  degrees  of 
the  phlogiflication  of  this  femi-metal,  it  forms  calces  of  dif- 
ferent colours  and  different  properties.  It  is  to  be  underftood^ 
that  when  manganefe  is  as  much  phlogifticated  as  it  can  be^ 
vvithouc  being  in  a  regullne  (late,  it  forms  a  whiu  calx, 
which  contains  a  large  portion  oi  fixed  air  (about  /[Opgr  ant.) 
which  enables  it  to  retain  phlogillon,  becaufe  the  compound 
of  acid  and  calx,    attracts  phlogifton   more  flrongly,    thai^ 

either  does  finglyt    In  proportion^  thereforei  to  its  dephl<9^ 

gifticatioDi 
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SECT.    398.    (vii5.) 
White  and  Red  Manganefe. 

B*  Indurated,  Mangariejia  indurata. 

I.  Pure,   in  form  of  balls,   whofe  texture 

confifts  of  concentric  fibres,,  Manganejia 

pura  fpharica  r^idiis  concentratis. 

a.  White  [c],  Manganejia  atba  JlriSli ^c  dl^a, 

is  very  fcarqe.     I  have  feen  a  fpecimen  of 

this 

gidication,   and  its  union  with  other  fiibflances,  its  colour 
is  either  blue^  green^  yellow^  r$d^  brown^  or  black. 

The  blue  is  that  which  it  acquires  irom  the  proportion 
of  phlogifton  it  is  enabled  to  retain,  by  reafon  *  of  its 
union  with  ,fixed  alkalies.  The  green  arifes  from  a  mixture 
of  the  blue^  with  the  yellow  calx  of  iron.  Yellow  always  arifes 
rfrom  the  prevalence  of  the  calx  of  iron.  Red  from  a  flight 
phlogiflicatton  of  that  calx :  and  black\  from  its  thorough 
dephlogidication. 

Yet,  if  the  black  calx  be  long  roafted,  it  becomes  green^ 
which  is  thought  to  arife  from  the  expulfion  of  the  fixed  air^ 
which  leaves  its  phlogiflon  with  the  manganefe,  and  thus  pro- 
duces a  blue^  which,   mixed  with  the  yellow  calx  of  iron, 
becomes  of  a  green  colour.    The  brown  arifes  from  a  mbt- 
tureof  the   red  and  black  calces.     All  this   note  was   ex- 
trailed  from  Scheele*s  DiJJlrtation  on  the  fubjedt,  hy^Kirwan, 
[f]  This  contains  but  a  very  fmall  proportion  of  iron.     It 
was  found  by  Mr*  Rinman  both  irf  fmall  white  cryilals,  and 
in  round  mafles,  on  the  cavities  of  quartz,  and  adhering  to 
glanz  blend.     It  is  rather  lefs  hard  than  lime  Hone* 
It  is  of  a  iparry  texture,  and 
Scarcely  magnetic,  even^fter  roafting. 
Is  fqfuble  with  ^fflorefcence  in  nitrous  acid;  and 

'  lii  4  Affordi 
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this  kind  in  a  coUedtion  from  an  unknown 
place  in  Norway ;  and  by  examining  a 
piece  of  it,  I  fqund  that  it  differed  f^rom 
the  common  manganefe,  by  giving  to  borax 
a,  deep  red  colour  in  the  fire  :  this  fort 
acquires  a  reddilh  brown  colour  when  it  is 
calcined. 
b.  Red  manganefe  [^  is  faid  to  be  found  in 

Piedmont.     This  I  have  never  feen;    but 

'  ■   ' '  ....       -   ...   ,  .   .  ^ 

Affords  a  colourlefs  folution,  from  which  with  mild  alkalis 
feparates  a  white  precipitate  ;  and  this,  when  heated,  prefently  . 
grows  black  ;  a  fure  criterion  of  being  a  true  manganefe. 

Mr.  Lapeiroufe  found  this  white  ore  in  the  form  of  a 
fpongy  efflorefcence,  vegetating  on  the  furface  of  fome  iron* 
ores,  particularly  on  haematites. 

Mr.  Rinman  found  it  alfo  in  the  form  of  calcareous  fpar,  cf 
the  coLur  of  rojin^  and  fomewhat  fliining,  covered  over,, 
in  fome  places,  with  a  footy  powder;  and  in  thin  pieces 
tranfparent  at  the  edges,    but  not  hard  enough   to  ilrike 

fire. 

Nitrous  acid  diffolves  it  almofl  entirely ;  with  mild  alkalis 
the  folution  affords  a  white  precipitate,  which  becomes  black 
when  heated. 

It  confifts  of  manganefe  bedded  in  zeolite.  It  melts 
per  fe  with  the  blow  pipe  into  a  whitifli  grey  porous  flig ; 
and,  with  the  addition  of  calcined  borax,  gives  a  garnet  co- 
lour to  glafs. 

Many  of  the  white  fparry  iron  ores  may  alfo  be  clafled 
among  the  ores  of  manganefe,  as  they  contain  more  of  it 
than  of  iron.     Kirwan.  s 

[^r']  Red  manganefe  contain  Jefs  ^xeJ  air^  and  is  accom- 
panied with  more  iron  than  the  preceding  ore :  and  alfo  with 
calcareous  or  ponderous  earth ;  or  barytes,  and  filex. 

It  is  found  either  loofc  and  femi-indurated  in  a  matrix  of 
calcareous  fpar ;  or  on  talky  fliiftus ;  or  on  haematites, 
and  other  iron  ores ;  or  in  heavy  hard  maffes  of  lamellar,^  ra- 
diated, or  equable  texture ;  or  cryffallized  in  pyramids, 
rhomboids,  or  (hort  brittle  needles.  The  Editor  from  Kir- 
Wfiu*     S^e  the  note  [^]  to  the  next  S$^ion^ 

1  have 
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I  have  been  told  by  an  ingenious  gentle- 
man, that  this  variety  is  ijcee  from  iron, 
and  gives  rather  a  red  than  a  violet  colour 
to  glafs.  . 
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JBlack  Manganefe. 

2.  Mixed  with  a  fmall  quantity  of  iron, 
Manganefia  par  urn  marttalis. 
a.  Black  manganefe,  with  a  metallic  bright- 
nefs.  This  is  the  moft  common  kind, 
and  is  employed  at  the  glafs-houfes,  and 
\>Y  the  potters  \e\. 

It 

\e'\  I,  Ther'e  are  feveral  varieties  of  this  ilone  in  the 
mountains  round  Bath,  called  Mendip-hills^  of  which  the 
Briflbl  potters  confume  great  quantities.     Brunnich. 

2.  The  black  ore  of  Manganefe  differs  but  little  from  the 
hrown  ones  ;  and  they  are  b6th  found  either  cryftallized 
in  the  fame  form  as  the  red-ores,  or  in  folid  maffes,  fome 
of  which  have  a  metallic  appearance;  others  are  dull,  earthy, 
and  mixed,  or  embodied  in  quartz,  or  in  ,a  loofe  earthy 
form, 

3.  Their  fpecific  gravity  is  abouts:4,ooo. 

Both,  particularly  the  b^own  and  the  redy  are  fohible 
in  fome  meafure  by  dig«flion  in  oil  of  vitriol:  the  folu- 
tion  is  at  firft  reddifli,  but  afterwards  becomes  colourlefs, 
unlefs  they  Contain  a  large  proportion  of  iron. 

4.  But  neither  the  Dephlogifiicated  nitrous  acid^  nor  the 
concentrated  vitriolic  acid,  a6t  upon  them,  xmlefs  jugar^ 
^honey,  gum,   or   other  fimilar  fubftance  be  added ;  for  then 

the  folution  will  be  promoted  and  compleated.     This  pro- 
ceeds, as  Bergman  remarks,  from  the  exhaufted  ftate  of  the 

calx^ 
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It  is  found, 

I.  Solid,  of  a  flaggy  texture,  Manganejia 
textura  vitrea^  from  Skidberget,  iii  the 
parifh  of  Lekfand,  ia  the  province  of 
D^Iarne^ 

2.  Steel 


calx,  which  has  not  phlogifton  enough  to  be  a(5ted  upon  by 
the  acid^  unlefs  thde  fubftances  furnifh  the  <:alx  there- 
ivfth. 

-5.  If  this  cs^x  ifi  boiled  with  a  folution  of  fugar  in  water^ 
it  is  not  fupplied  with  phlogiflon ;  and  on  being  feparate^ 
1>y  lotion,  remains  infoluble  as  before.  But  if  an  acid  be  alfo 
Added,  by  the  help  of  it,  a  tranflation  of  the  phlogifton  the^ 
stakes -place,  and  the  calx  by  its  meiaas  takes  up  as  much  phlo- 
gifton as  to  be  rendered  foluble  \  nay,  the  phlogifticated  vl?- 
triolic  acid^  when  poured  upon  this  calx,  foon  loCes  its  fmell, 
and  diiTolves  it  readily  without  any  ailiftance. 

6.  The  folution,  juft  now  mentioned,  cither  by  the  de- 
phlogifticated  nitrous,  or  by  the  concentrated  vitriolic  acid, 
J3  colourlefs ;  and,  with  mild  alkalis,  affords  a  white  pre- 
cipitate of  the  fame  nature  as  that  already  mentioned^ 
N9  3. 

7.  Thefb  calces,  the  blacV^^iSxd  brown^  contain  more  iron 
and  lefs  fixed  air,  than  the  red  and  white  ones,  already 
ipoken  of. 

The  Pertgcrdjione^  Lapis  Petracorius. 

8.  To  the  laft  variety  of  black  manganefe  belongs  th^ 
true  Perigordjlone ;  which  is  of  a  dark  grey  colour,  like  the 
hajaltei  or  Uapp.  It  may  be  fcraped  with  a  knife,  but  it 
is  difficultly  broken.  Iw  ftrudture  is  amorphous,  very 
l:ompa6t,  heavy,  and  as  black  as  charcoal.  It  has  a  glit- 
tering appearance  of  a  ftriated  kind,  like  the  antimonial 
ore  :  and  its  particles  are  difpofed  in  the  form  of  needles^ 
crofting  one  another  without  any  aglutination,  infomuch  that 
ibme  are  loofe  in  the  fame  manner  as  iron  filings  ivhen 
iluck  to  a  ioadftone;  upon  the  whole  they  resemble  the 
icoria  from  a  black  fmith's  furnace. 

9.  This  fubftance,  when  calciaed,  becomes  qf  a  reddidi 
ferown  colour,  and  harder ;  but  isi4iot  magnetict  Its  fpecific 

gravity 
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2.  Steel  grained,  alfo  from  Skidberget. 

3.  Radiated,  Radiata,  alfb  from  Skid-* 
berget,  and  Tivcden,  in  the  province  oi 
Oftergottland. 

4.  Criftallifcd. 

a.  In 


V 

I     ■         ■  ■  I  ^    I   ^> 


gravity  is  confiderable.  It  does  not  melt  per  fe\  but  with 
borax  it  affords  an  amethyil-coloured  glafs.  Nitrous  acid, 
fcarcely  adts  oji  it,  without  the  addition  of  fugar.  This 
ilone  feems  alfo  to  contain  argiU,  and  fome  portion  of  iron. 

ID.  It  is  found  in  Gafcony  an«l  Dauphiny,  provinces^ of 
France,  and  in  iovjat  parts  of  £ngland«  The  French  potters 
and  common  enamelers  employ  this  fubilance  fometimes  in 
the  glafly  vamifli  of  their  earthen  wares,  &c«  7 be  Editor 
from  Kirwan  and  Bomare. 

Blackwadd. 

II*  This  fubftance  is  found  in  Derbyfhire,  and  is  one  of 
the  moft  remarkable  ores  of  mangancfe.  It  is  of  a  dark 
brown  colour,  partly  in  powder,  and  partly  indurated 
and  brittle.  If  half  a  pound  of  it  be  dried  before  a  fire, 
and  afterwards  fufifered  to  cool  for  about  one  hour,  and  then 
2  ounces  of  linfeed  oil  be  gradually  poured  on  it,  mixing  the 
whole  loofely  like  barm  with  flour,  little  clots  will  be 
formed  :  and  in  fomething  more  than  half  an  hour,  the 
whole  will  grow  hot,  and  at  lafl  burfl  into  a  flame.  The 
temperature  of  the  room  where  this  experiment  was  repeated, 
was  about  30  deg.  of  Fahrenheit ;  and  the  heat  this  ore  was 
expofed  to  while  drying,  might  be  about  13O  degr. 

12.  According  to  Wedgwood's  analyfis,  100  parts  of 
hlackwad  contain  43  of  manganefe,  as  much  of  iron,  4,5  of 
lead,  and  near  5  of  micaceous  earth.  The  Editor  from 
Kirwan« 

Manganefe  in  vegetables. 

13.  Manganefe  feems  to  be  contained  in  the  alhes  of  moft 
^regetables ;  and  to  it  the  blue  and  greenidi  colour  of  calcined 
vegetable  alkali  is  owing.  Thefe  colours  are  generally  attri- 
buted to  the  phlogifton  of  Jthe  alkali;  but  if  fo,  they  fiiould 

not 
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4.  In  form  of  coherent  hemifpheres,  Hemif- 
pheriis  continuis,  froiii  Skidberget  in  Lek- 
land. 


SECT.    400.    (118.) 

Observations  on  Manganese  (/]. 

> 
Though  it  may  feem  difficult  to  many,  to 

diilinguiih  the  kinds  of  manganefe  by  their 

appearance. 


1  ■     T 


not  be  found  in  fixed  nitre^  as  the  nitrous  acid  (hould 
c^ry  oiF,  during  its  decorapolition,  alb  the  phlogifton.  Yet 
this  alka!i  is  always  greenifli,  fo  that  the  colour  feems  to 
uriie  froiD'the  aflies  of  the  charcoal  wifh  which  the  nitre  was 
4ecompofed» 

If  3  parts  of  the  alkali  of  tartar,  i  of  lifted  aflies,  and  {• 
of  nitre,  be  naelted  together,  they  form  a  dark  green  mafs> 
which  being  diiTolved  in  water,  affords  a  beautiful  green  fo- 
lution;  and  this  being  filtered,  on  the  addition  of  a  f^w 
drops  of  oil  of  vitriol,  becomes  red\  and  after  a  few  days 
a  brown  powder  is  depofited,  which  has  the  properties  of 
manganefe.  The  aflies  of  ferpyllum  contain  very  little  of  it. 
Thole  of  trees  contain  moft.  The  Editor  chhjiy  from  Bergmaix 
mnd  Kirwan. 

[/■]  For  reducing  almoil  all  the  metallic-ores,  fbme  kind 
of  fluxes  are  to  be  employed  according  to  their  kinds  and 
circuiiUlances :  but  manganefe  has  no  need  of  any  flux  at  all, 
requiring  only  to  be  expofed  to  a  quick  and  very  violent  heat 
at  once  ;  and  fuch  is  its  propenfity  towards  vitrification,  that 
the  regulus  never  can  be  reduced  to  a  iingle  mafs,  but  it 
is  generally  formed  into  various  fmall  lumps,  difperfed 
between  the  remaining  calces,  as  Mr.  de  la  Peyroufc  ob-r 
fervcs. 

To  analyfe  the  above-mentioned  ores  of  manganefe,  t^ey 
fliould  be  firfl  roalicd,  to  dephlogifticate  the  calx  of  the 
iemi>metal|  and  the  iron,  if  any  is  there  contained.     They 
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appearance,  or  external  marks;  yet  it  is  ex- 
tremely  eafy  to  know  them  by  experiments 
inade  in  the  fire,  if  attention  is  had  to  the 
above  -  mentioned  phaenomena  (Se<^.  595»)- 
From  hence  it  is  not  difficult  to  comprehend 
why  manganefe  has  hitherto  been  either 
omitted,  or  erroneoufly  ranked  in  fyftems, 
viz.  becaufe  it  has,  like  many  other  mineral 
bodies,  been  examined  only  by  fight^' while 
the  more  troublefome  method  of  examining  it 
in  the  fire,  has  been  overlooked. 

Some  might  perhaps  imagine  the  manganefe 
to  be  the  refidue  of  fome  metal,  which  can- 
not be  reduced  again  into  its  metallic  ftate ; 
but  it  ought  to  be  remembered,  that  no  metal 
can,  by  any  means  yet  known,  be  brought  to 
an  abfolutely  irreducible  earth  or  calx,  unlefs, 
perhaps  by  the  burning-glafs:  and  therefore 
there  is  no  reafon  to  fulpeft  that  nature  affords 
fuch  a  produdlon.  Ignorance  and  idlenefs. 
have  invented  certain  terms  or  expreflions,  to- 

avoid 


are  then  to  be  treated  with  dephlogiflicated  nitrous  acid,  ia 
order  to  diflblve  the  earths.  The  reriduum  flionld  then  be 
treated  with  nitrous  acid  and  iiigar,  by  which  means  a 
colourlefs  folution  of  manganefe  will  be  obtained  ;  which, 
being  precipitated  by  aerated  mtneral  alkali,  will  afford  a  pre^ 
cipitate,  loo^r,  of  which  are  equivalent  to  as  many,  of  the 
regulus  of  mangnnefe. 

Many  fpecies  of  iron  contain  alfo  manganefe :  and  to  dif- 
cover  ic^  let  the  iron  be  diflblved  in  an  acid,  and  preci- 
pitated by  the  Pruflian  alkali ;  let  the  folution  be  poured  off, 
and  the  precipitate  digefted  in  pure  water.  The  Prulfian 
^nanganefe  will  be  diflblved,  and  the  Prullian  iron  will  remaia 
t>ndiflblved, 

Otherwife,  if  a  fm all  piece  of  the  ore  be  heated  white  in  a 
crucible,  and  5  times  its  weight  of  purified  nitre  be  projedted 
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avoid  giving  an  account  of  thofe  ores  or  mine- 
ralifations,  which  are  not  eafy  enough  to  be 
decompounded  ;  for  inftance,  wilJ,  rapacious^ 
arjenical^  volatile^  &c.  and  feme  iron  ores  in 
particular  have  been  thus  called;  by  which 
means  it  has  happened,  that  oeconomical  re- 
flections have  often  been  added  to  natural  and 
philofophical  defcriptions :  and  thus  others 
are  deterred  from  examining  many  bodies,  of 
which  we  have  acquired,  and  ftill  retain  falfe 
notions  arifing  from  this  way  of  proceedi;ig. 

The  manganefe  has  by  fyftematifts  been 
commonly  ranked  among  fuch  iron  ores ;  but 
the  artificers  who  make  ufe  of  it  in  the  manu- 
fadure  of  glafs  do  not  look  upon  it  as  fuch; 
nor  can  they  by  any  means  be  perfuaded  to  ufe 
any  of  jhe  pretended  bodies  akin  to  it,  inftead 
of  the  manganefe  itielf,  for  experience  pre- 
vails more  with  them  than  fuppofitions.  The 
confumption  of  manganefe  is  but  fmall,  and 
therefore  it  is  not  a  very  profitable  article. 

r        '         ■  ■ '  ■  ill.  .     ■  I      ■»  .1  ..  ,       ..     .,  I       I ,         ■  I 

on  it,  taking  care  that  no  coal  or  afiies  (hould  get  into  the 
crucible ;  when  all  is  cold,  the  upper  part  of  the  crucible?- 
will  be  covered  with  a  greenfjh  or  bluijh  cruft,  if  the  iroa 
contains  manganefe.  When  the  folution  of  the  iron,  in 
the  marine  acid,  is  of  a  red  colour ;  this  alfo  denotes  the 
prefence  of  manganefe,  though  this  colour  foon  changea 
to  a  yelloiVj  by  acquiring  phlogifton  from  the  martial 
part. 

Manganefe  is  of  great  ufe  in  the  manufactory  of  glafs  and 
cryflal,  to  deprive  them  of  their  green  colour,  which  they 
would  otherwife  retain.  Potters  alfo  make  a  great  ufe  of  \% 
for  the  glafs-varhidi  of  their  eartl>en  and  porcelain  ware.  But 
inodern  chemiils  employ  it  for  other  interefting  purpofcs, 
fuch  as  to  dephlogiftcate  various  menflrua  for  delicate  pro^« 
Q^iFes,  &c.    ihi  Editor  from  Bergn>aii  a//^Kirwan. 

SECT. 
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Molybdena.     Molybdena^  Lat.     Blyertz^  Waf* 
ferblet}^  Sw.     JVaJferMey.    Reifferbleyy  Gferm,. 
Molybdena^  French.  . 

a.  Lamellar  and  fliitiing,  of  the  fame  colour 
as  the  potters  iead  ore*  Mdybdana  pur  a 
membranaeea  nitens  [^]. 

From 

[fl]  This  fubflanxie  refemblcs  the  plumbago  of  Se6t.  23 1^ 
and  has  long  been  confounded  with  it,  even  by  our  Author  ;■ 
Brut, 

1.  Its  laminie  are  larger,  brighter:  and,  when  thin,  flightl/ 
flexible.     They  are  of  an  hexagonal  figure. 

2.  It  i«  of  a  lead  colour,  and  does  not  Arike  fire  with  hard 
fteel. 

Its  fpeciftc  gravity  is=:4,s6g,  according,  to  Rirwan;  and* 
4,7385,  according  to  Briflbn. 

4.  When  rubbed  on  white  paper,  it  leaves  traces  of  a  dark' 
brown  or  bluifii  colour,  as  the  plumbago  or  black  lead  docs  ;: 
but  they  are  rather  of  an  argentine  glofs,  by  which  circum- 
fiance  the  Molybden?,  according  to  Dr.  d'Arcet,  may  bo 
cafily  drftinguifhed  from  black  lead,  as  the  traces  made  by 
this  laft  are  of  a  darker  hue,  lefs  brilliant,  and  of  a  deeper 
tinge. 

5*  In  an  open  fire  it  is  alnaoHintirely  volatil,  and  infufible« 
Microcofmic  fait,  or  borax,  fcarcely  afFedt  it;  but  it  it 
3ded  upon  with  much-  cffervefcence,.  by  mineral  alkali-, 
and  forms  with  it  a  reddifli  mafs,  which  fmells  of  fulphur.- 

6.  It  is  afiedled  by  no  acid  but  the  nitrous  and  arfenical, 
both  of  which  require  the  afEHance  of  heat ;  the  latter  is 
converted  into  orpiment  by  it. 

\  7:.  It  confifts  of  an  acid  of  peculiar  nature  (defcribed  irt 
Sei£t.  162),  united  to  fulphur.  A  fmall  proportion  of  iron  is 
commonly  found  in  it,    but  this  feems  merely  fortuitous: 

3  w>^ 
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From  Bifpergs  Klack  in  the  province  of 
Dalarne,  Baftnas-grufva  at  Riddarfhyttan  in 
Weftmanlaiid,  Altenburgh  in  Saxony, 

The  variety  from  Bifpergs  Klack  has  been 
examined  by  Mr.  Quift,  and  has,  by  its  vola- 
tilifing  under  the  muffel,  in  form  of  a  vi^hitc 

fibrous 


lOo  parts  of  molybdena  contain  about  45  of  this  acid,  and  55 
of  fulphur. 

8.  It  is  dccom.pofed  either  by  detonation  with  nitre,  or 

by  foiution  in  nitrous  acid ;  the  latter  method  is  the  readied. 

For  this  purpofe  it  is  to  be  five  times  diftiiled,  each  time 

with   four   times    its   weight   of   fpirit   of  nitre :    a    white 

.  calx  at  laft  remains,  which  is  the  molybdcnous  acid. 

9*  This  acid  is  foIuUe  in  570  times  its  weight  of  water 
in  the  tcroperatnre  of  .60 ;  .the  foiution  reddens  that  of 
litmus,  precipitates  fulphuf  from  the  foiution  of  liver  of  ful- 
phur, &c.  The  fpecific  gravity  of  the  dry  acid  is  3946o. 
3  Bergm.  p.  127. 

10.  This  acid  is  precipitable  from  its  foiution  in  water  by 
the  Prujfian  alkali,  and  alfo  by  tin6ture  of  galls :  the  pre- 
cipitate is  reddifh  brown. 

1 1 .  If  this  acid  be  diftiiled  with  three  times  its  weight  of 
fulphur,  it  re -produces  molybdena. 

12.  The  foiution  of  this  acid  in  water  unites  to  fixed  al- 
kalis, and  forms  cryftallizable  falts;  as  it  alfo  does  with  cal- 
careous earth,  magnefia,  and  argil;  thefe  laft  combinations 
are  diihcultly  foluble ;  it  ads  alfo  on  the  bafe  metals,  and 
with  them  affumes  a  bluifli  colour. 

13.  This  foiution  precipitates  lilver,  mercury,  or  lead, 
from  the  nitrous  acid,  and  lead  from  the  marine,  but  not 
mercury. 

24.  It  alfo  precipitates  barytes  from  the  nitrous  and  marine 
acids,  but  no  other  earth.  Molybdenous  barofelenite  is 
foluble  in  cold  water. 

15.  This  acid  is  itfelf  foluble  in  the  vitriolic  acid  by 
the  affiftance  of  heat ;  and  the  foiution  is  blue  when  cold, 
though  colourlefs  while  hot;  it  is  alfo  foluble  in  the  marine 
acidy  but  not  in  the  nitrous^. 

16.  Molybdenoui 


V*'' 
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fibrous  fublimate,  induced  that  gentleman  to 
(examine  the  black  lead  more  particularly. 
He  has  pkblilBed  fome  very  remarkable  ex- 
periments on  it  in  the  Tranfaftions  of  the 
Academy  of  Sciences  at  Stockholm^  for  the 
year  1754; 


/  ;16.  Molybdenotil  tartar  and  ammoniac  precipitate  all 
inetals  from  their  folutions  by  a  double  affinity.  Gold,  fub- 
limate corrofive,  zinc,  and  mangahefe,  are  precipitated  ti;A//fi 
iron,  or  tin,  ffoih  the  marine  acid,  brown ;  cobalt,  red'^  cop* 
per,  blue*,  alum  and  calcafcoud  earth  white.  Scheek  Mem. 
Stock.  1778. 

17.  This  acid  has  beeh  lately  rediKed  by  Mr.  Hielmi  but  tht 
properties  of  the  regulus  thus  obtained  are  not  yet  piibliflied, 

8i«  Mr.  Pelletier  obtained  alfo  the  regulus  of  itiolj^bdena, 
by  mixing  Its  powder  with  oil  into  a  pafte;  and  expofmg'it 
•with  powdered  charcoal  in  a  crucible^  to  a  rfery  violent  fire 
for  two  hours.  By  this  procefs  he  obtained  various  globules  or 
beads  of  regulus,  which  he  found  to  have  the  following  pro- 
jiertiesr.i.  It  may  be  deprived  of  its  phlogifton  by  calcina- 
tion, and  reduced  to  a  calx  more  or  lefs  white  :  2,  It  deto- 
hates  with  nitre  on  the  fire,  and  a  combination  of  the  calaC 
with  the  alkali  remains  behind :  3,  with  nitrous  acid,  It  becomes 
calcined  ihfo  a  white  dalx :  4.  in  the  dry  way  treated  with 
alkklis,  it  produces  inflammable  air:  fi  it  uriltes  with  metallic 
fubftances,  forming  as  many  alloys  :  6.  and  treated*  with  ful- 
phur,  regenerates  mineralized  molybdena. 

19.  This  femi-metal  being  urged  by  a  flrong  fire  for  art 
hour,  produces  a  kind  of  filvery  flowers,  like  thofe  of  An- 
timony, 

20.  It  is  faid  that  molybdena  is  foluble  in  liielted  fulphur^ 
which  feemi  highly  probable,  as  fulphur  is  one  of  its  comp(^« 
nent  parts. 

Molybdena  is  found  fdmetlmes  along  with  Tin  ores,  and 
Iron  ores,  that  are  attrafted  by  the  magnet,  among  copperifh 
J)yrites ;  and  alfo  with  Wolfram,  not  only  in  Saxony,  Iceland, 
France,  but  in  Spaifl,  Sweden^  &c;  The  Editor;  from  tS^irw^n^ 
Scheek,  Pelletier,  &c, 

k  k  k  SECT, 
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Wolfram.    Wolfranum,  Spuma  Lupi,  Lat. 

This  mineral  has  the  appearance  of  Manga- 
nefe,  blended  with  a  fmall  quantity  of  iron 
and  tin,  Manganefia,  parvd  cum  portione  mar'" 
its  et  jovis  mixta :  Spurn  a  Lupiy  or  WoU 
fram  [b\ 

1.  With 


h,  T.  This  mineral,  which  the  Germans  have  called  Wolfram^ 
or  WohVath,  a  name  tranflated  into  Latin-  Spuma  Lupi^  or 
rather  Lupus  Jovis^  has  been  met  with  hitherto  only  in  mine» 
of  tin  ;  for,  though  many  authors  would  make  it  more  com* 
mon,  it  is  an  error  owing  to  their  confounding  fome  glofly 
iron -ores  with  the  true  Wolfram,  as  appears  by  the  fpecimeu» 
which  are  frequently  found  in  Cabinets  under  this  name.    It 
has  been  on  account  of  the  bad  efFe6ts  produced  by    this 
mineral  in  the  fmelting  of  tin-ores,  from  which  it  is  very 
difficult  to  feparate  it  by  waflirng,  becaufe  of  its  great  fpc- 
ciiic  weight,  that  the  names  of  Spuma  Lupt^  Lupus  Jovis^ 
and   fP^olframf  hsivc  been  given   to  it,  by  the  miners  and 
fmelters. 

2.  This  Ts,  really  a  metallic  ore,  an4  coiKains  the  very 
femi-nietal  lately  difcovered  in  the  Tungjfein  of  Se6l.  27  ; 
both  being  mineralized,  or  rather  formed  by  the  fame  Tung* 
Jlenic  acid,  already  defcribed  in  Se6t,  163.  And  having 
treated  already  in  thefe  two  Sections  of  both,  it  only  remains- 
no  w  to  fpeak  of  th«  iVolfram. 

3.  This  metallic  ore,  which  is  generally  found  in  t^ia 
mines,  as  before  fa'id,  is  of  a  black  or  brown  ftiining  colo\ir, 
of  a  radiated  or  foliated  texture,  of  a  moderate  hardncfe^ 
and  fomefimes  fo  brittle  a»  to  be  eafily  broken  between  the 
fingers;    but  it  i^  very  weighty,   fincc  its  fpecific  gravity. 

4.  Wheiv 
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1.  With  coarfe  fibres. 
a.  Of  an  iron  colour,    from  Altenberg   in 
Saxony.  This  gircs  to  the  glafs  compofi-  ** 

tions, 

# 

' -Tl \ -         '       ^  ■  -■— ' ■ -■— ■ 

4.  Wheti  feratched  it  (hews  a  red  trace,  and  this  diftin- 
^iflics  it  from  the  Tungftein  of  Scft.  2j.  which  is  a  variety 
Df  ^the  ore  of  the  fame  femi-metal. 

5.  It  is  found  in  fcattered  mafles,  cryftallized  into  hexacr 
dral  flat  prifms,  coming  to  a  point,  with  4  fides,  and  thefe 
points  terminated  obliquely* 

6.  Internally  it  is  Ihiniiig,  with  the  luflre  almoA  of  a 

fnetaU 

7.  When  it  18  broken,  its  texture  appears  leafy;  ana  the 
leaves  ar^e  flat,  but  fomewhat  confufed ;  ^ 

8.  On  foime  fides  they  are  unequal,  and  very  feldom 
ftrlated/ 

9.  It  is  always  opake ;  and  when  fcraped,  it  yields  a  powder 
of  a  dark  reddifh  grey. 

10.  The  Wolfram  will  not  melt  by  itfelf  with  the  blow* 
pipe :  the  angles  being  only  rounded ;  but 

11.  Internally  it  preferves  its  ftrudture  and  colour  without 
change. 

12.  With  microfcomic  fait  it  fufes  with  effervefcence  ;  and 
forms  a  gl^fs  of  a  pale  red  in  the  exterior  flame}  and  much 
darker  in  the  interior. 

13.  With  borax  it  likewife  effervefces,  and  forms  by  the 
Interior, flame  a  glafs  of  a  greenifh  yellow,  which  by  the  ex« 
teHor  turns  reddi/h. 

14.  Being  expofed  in  a  crucible  to  a  ftrong  fire  for  one 
hour,  It  fwcUed,  became  fpongy,  and  of  a  browuifh  colour ; 
entered  into  a  femi-vitrification ;  and  was  attraded  by  the 
niagnet»>  >    . 

15.  Equal  parts  of  nitre  and  wolfram  being  put  in  a  red- 
hot  crucible,  they  detonated,  or  rather  boiled  up  with  a 
Wuc  flame  round  the  edges;  and  a  nitrous  vapour  arofe: 
the  matter,  when  Cold,  on  being  put  into  water,  partly 
diiTolved :  and  a  few  drops  of  acid  produced  a  white  preci- 
pitation. 

16.  Pounded  Wolfram,  digefted/in  a  fand-heat  with  a  fuf- 
flcicnt  quantity  of  marine  acid,  to  the  depth  of  the  thicknefs 

K  k  k    a  of 
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tions,  and  alfo  to  borax  and  the  microcof- 
mic  fait,  an  opaque  whitifli  yellow  coloury 
which  at  lad  vanifhes^ 

On 


of  a  finger  above  the  matter,  after  one  hour's  boiling,  the 
powder  turned  yellow;  which  is  the  fame  phenomeAoq  as 
happens  with  the  tungftcnic  acid  of  Se6t   163. 

17.  It  appears  by  the  chemical /analyds  of  Wolfram  made 
by  MefT.  John  and  Fauft  de  Luyart,  that  its  contents  coniift 
of  22  parts  of  manganefe  in  the  ilate  of  black  calx;  13,$ 
of  iron,  65  of  a  yellow  wolfranic  calx,  and  of  quartz  and 
tin, 

18.  A  good  quantity  of  this  yellow  calx  being  colleSted^ 
it  was  obferved  that  it  was  entirely  infipid,  and  that  its  fpe* 
cific  gravity  was  z=  6, 120.  It  effervefces  with  microcofmic 
fait :  produces  a  tranfparent  blue  colour  without  any  fhade 
of  red;  and  effervefces  alfo  with  borax,  and  with  mineral 
alkali-  This  fame  matter  does  not  dilTolve  in  water ;  but 
when  triturated  with  it^  forms  a  kind  of  emulfion ;  to  which 
the  acetous  acid  gives  a  blue  colour,  but  does  not  diiTolvc  it. 
This  matter,  however,  difTolves  compleatly  in  cauflic  vegc-. 
table  alkali,  both  by  the  dry  and  mofftway;  and  the  liquor 
acquires  a  great  bittemefi.  By  pouring  On  it  fome  nitrous 
acid  a  precipitate  enfucs,  which  leaves  on  the  filtrc  a  white 
fait ;  and  this  being  well  edulcorated,  has  a  tafle  at  fivikfweet^ 
afterwards  Jharp  and  bitter^  producing  a  very  difagreeable 
fenfation  on  the  throat.  It  is  in  fa6l  a  true  acid  combined  * 
with  a  portion  of  the  alkali  and  precipitating  acid. 

19.  This  acid  melts,  if  alone,  by  the  flame  urged  with 
the  blow-pipe» 

20.  This  white  fait  is  a  true  metallic  triple  fait,  as  ap^. 
pears  by  putting  100  gr.  in  a  crucible  with  powdered 
charcoal ;  for  after  one  hour  and  a  half  of  a  ftrorig  fire, 
when  cooled  a  button  was  foimd,  which  fell  to  powder  be- 
tween the  fingers.  Its  colour  was  brown;  and,  on  ea;- 
amining  it  with  a  magnifier,  there  was  a  congeries  of  metal* 
lie  globules,  of  the  bignefs.of  pin's  heads;  which,  when 
broken,  exhibit  the  metallic  appearance,  of  a  fleel  colour  in 
the  fradure :  and  their  fpecific  gravity  was:=:  17,600* 

lu  Thcfe 
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On  the  Sideritb, 

T&e  fuppofed  new    met  at ^    named  Siderite> 

*was  firji,  difcovered  by  M^»  Meyer  of  Stetin* 

But  Prtfejfor  Bergman  and,  Mr.  Kirwan  (h^ 

fides   various  other  clymical  and  mineralogical 

philofopb'ers)  Joon  applied  them/elves  to  invefiigate 

the  properties  of  this  fubfiance^  till  at  lafi  the 

fame  difcoverer^  Mr.  Meyer^  happily  afcertained 

by   the  fynthetic  met  bod j   that    it  was  nothing 

elfe  but  a  natural  combination  of  the  phofpbo^ 

tie  acid  with  iron;   and  pubtijhed  an   account 

of  his    mjjiake.      This   very  combinationy  how* 

ever^  is  an  important  difcovery  in  nature ^  and  the 

knowledge  acquired  by  the  invefiigation  oj  its  pro'- 

'  perties^  is  a  very  valuable  acquifition  tq  the  com* 

mon  fiock  of  modern  difcoveries.     The  words  of 

the  fame  ingenious  pbilofopher^  the  inventor^  may 


21,  Thefe  metallic  globules,  melted  with  other  metals>  gold 
and  platina  excepted,  afford  dudtile  alloys  with  filver  or  copr 
per ;  and  hard  ones  with  cafl  iron,  tin,  antimony,  bifmuth^ 
and  manganefe. 

22.  It  is  therefore  evident  that  this  U  a  new  metal  be- 
fore unknown,  as  it  is  evinced,  i.  by  its  fpecific  gravity, 
equal  to  17,600:  2.  by  the  tinges  it  gives  to  different  glaiTes  : 
3«  by  Its  great  difficulty  to  fufe,  which  is  greater  than 
that  of  manganefe :  4,  by  the  yellow  colour  of  its  calx : 
5.  its  alloys  with  other  metals:  6.  its  infoluhility,  at  leail 
by  a  diredt  method,  with  mineral  acids:  7.  its  cafy  folution 
in  alkalis  :  8.  the  emulfion  it  gives  with  water  :  9.  and  by  th^ 
blue  colour  it  gives  to  acetous  acid.  All  thefe  properties 
are  fufhcient  to  demonArate  that  this  Wolfranic  fubibnce  is 
a  mctzl /tit  generis;  diflind  from  ail  others.  The  Editor^  chiifly 
from  thi  Chemical  analyfis  of  IVolfran^  by  Mtjf.  de  Luyart. 

K  k  k    3  ferve 
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Jerve  to  Jhew  this :  what  a  plentiful  fource, 
lay?  he,  of  phofphorlc  acid  would  be  opened 
to  us,  if  it  were  but  eafy  to  feparate!  The 
clofe  combination  of  this  acid  with  iron,  i^ 
alfo  very  remarkable. 
.  Mr.  Klaproth  of  Berlin^  by  a  remarkable  coin^ 
cidence^  came  to  the  very  fame  conclufion^  witb^ 
out  any  communication  with  Mr.  Mayer.  He 
jdid  not  attempt  to  eflabli/b  his  opiniqn  by  analytical 
experiments  J  as  he  conceived  that  it  would  be  dif-^ 
fcult  to  feparate  the  iron  and  the  acidy  either  by. 
phlogifon  or  any  other  way.  He  founds  hown 
ever^'  the  artificial  compound  of  phofphoric  aci4 
and  iron,  to  agree  in  its  properties  with  the  calx 
fideri  alba,  obtained  by  Bergman  and  Mayer 
from  the  cold-fliort  iron,  which  is  extra£fed 
from  the  fwampy  or  marfhy  ores^  defcribed  at 
p.  'jT^Tf.  jT/ftf  native  Pruflian  blue  iron  ore,  (f 
Se5i.  341,  which  is  extracted  from  fmilar  ores ^ 
contains  alfo  the  fame  combination  of  the  fderite  in 
a  much  larger  portion.  The  Editor  from  Berg^  ' 
man  J  and  his  Engli/lo  Tranflator. ' 

On  the  Saturnite. 

Mr.  J^irwan  gave  this  name  to  a  fuppofed  new 

metallic  fubflance^  announced  by  Mr.  Monnet^  as 

found  in  the    leadfounderies   of  PouUaouen  in 

Brittany^  where  it  is  feparated from  the  lead  orei 

during   its  torrefa£iion.      Jt  is  defcribed  as  re-' 

fembling   lead  ifi    its   colour^    fpecijtc   gravity^ 

folubility   in  acids^   and   'other  fmilar   qualitiei 

to  thofe  of  lead :  excepting  only  that  it  is  more 


fuihU 


Sefl:*  402.  SEMI-METALS.  87I 

fufible^  very  brittle ^  eajily  fcortjied  and  volatilized} 
and  not  mifcible  with  lead^  when  in  /upon. 

But  Mejf.  Hajfenfratz  and  Giroud  have  de* 
monjlrated^  both  by  the  analytical  ^nd fynthetical 
methods^  that  this  very  metallic  fubjlance^  the  fa- 
turnite,  which  was  formerly  negle£ied^  but  which 
h  now,  kept  for  ufejul  purpofes  at  the  faid  foun^ 
deries  of  Poullaouen,  is  nothing  but  a  fimple 
mixture  or  alloy  of  various  metals^  which  fepa^ 
rates  of  it f elf  on  account  of  its  greater  fujibilityy 
whiljl  the  lead' ores  are  roajling  in  t  hi  furnace. 

T^ be  following  table  is  extra ffed  from  Journal 
de  Phyfique,  y^r  January  1786,  p.  63,  and 
Jhews  the  names  arid  refpcSlive  quantity  of  each 
metal  that  is  generally  combined  in  the  faturnite. 
It  is  ^afily  conceived^  that  they  mujl  often  vary^ 
according  to  the  different  ores  that  happen  to  be 
roajied  at  every  time  in  the  furnace. 

lb*  oZm  gros.  grains. 

head  40  13  6  6 

Copper  ,31  4  o  o 

Iron  4  I  2  o 

Silver  o  z  i^  66 


Sulphur  23  TO         ^   6 


o 


Ti'he  Sum  100  o  o  o 

There  will  be  no  difficulty  in  reducing  thfe 
French  weights  into  theRugliih,  by  taking  notice 
ef  the  following  circum/iances  : 

iji^  that  the  French  pounds  or  livre  of  two  s^^m^ 
marks,  contains  ^216 

K  k  k  4  and 
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md  h  divided  into  16  ounces^  each  con-  grains. 
'  taining  57$ 

or  into  128  drams  for  grosj,  each  tveigh- 
ing  ^  7? 

2dly^  that  the  proportion  of  the  French  pound 
weight  to  the  Englifli,  called  avoirdupoids^ 
isj  according  to  Paudton's  Mptfologip,  as 
1009P:  0,9304. 

j<//jr,  that  in  confequence  of  this  proportion^  this, 

'  i^Ji  (jhe  Englijh  pounds  averdupois)  is  equal 
tq^S^jy  y 024.  French  grains 

Aihlyj  But  as  the  fame  Englijh  pound  contains  only 
7000  Engliih  grains  ;  //  follows^  that  theff 
Englijh  grains  are  greater  than  thf  Fr&hcb 
ones,  in  the  proportion  ofS^  (or  85,38)  to  70  j 
fo  that  85  French  grains  are  equal  to  70  £»^r 
lifh  ones.    The  Editor.  ^ 

It  appears,  however,  by  the  Journal  de  Phy^ 
fque  for  March  following,  p,  169.  that  M, 
Monnet  does  not  ajdmit  that  the  Saturnite,  ana- 
lyfcd  by  MeC  Haffenfratz  and  Giroud,  is  of 
the  fame  kind  as  that  difcovered  by  him;  an4 
he  adds,  that  on  his  having  recourfe  again  to 
the  Mines  of  Poullaonen,  in  1783,  his  new 
metal  was  not  to  be  found.  We  can  only  addj 
that  this  is  a  mofl  fingular  difappointment  I 
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SECT,    403.    (25J.) 
INTRODVCTION. 

I  Have  already  in  the  preface  mentioned  ihp 
reaifons  why  the  Saxa  and  Foilils  com? 
monly  called  P etrefaSiions  cannot  be  ranked 
in  a  Mineral  Syftem:  and  I  am  perfuaded, 
that  the  fame  reafonr  which  has  prevailed 
on  me,  will  likewile  after  mature  confidera- 
tion  be  approved  by  others.  In  the  mean  time^ 
fiiice  thefe  bodies,  lefpecially  the  latter,  oc- 
cupy fo  conliderable  a  place  in  mofl  Mineral 
Colledlions,  apd  the  former  murt  ncceflartly  be 
taken  notice  of,  by  the  miners,  in  the  obferva- 
tions  they  make  in  the  fubterranean  geogra- 
phy, I  would  not  entijrely  omit  them  here ;  but 
have  endeavored  to  put  them  in  fuch  an  order 
as  may  anfwer  that  purpofe,  for  which  Mi- 
pers  and  Mineralogifts  pay  any  regard  to  them*. 


S  E  C  T. 
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SECT.   404,    (260.) 

The  FIRST  ORDER.     ' 
SAX  A.    PETRJE, 

I  divide  thefc  into  two  kinds* 
l.  Compound  Saxa^  Saxa  compofiia^ 

Are  ftones  whofe  particles,. confifting  of  dif*. 
ferent  fubflances'i  are  fo  exa£lly  fitted  and 
joined  together,  that  nq  empty  fpace,  or 
even  cement^  can  be  perceived  between  them  j 
which  feems  to  indicate,  that  fome,  if  not  all, 
of  thefe  fabftances  have  been  foft  at  the  inftant 
of  their  union# 
%.    Conglutin^te4    ftones,    Saxa  conglutinata^ 

Are  fuch  ftones  whofe  particles  have  been 
united  by  feme  cementitious  fubftance,  which, 
Jiowever,  is  feldpm  perceivable,  and  which 
often  has  not  been  fufficient  to  fill  every  fpace 
between  the  particles.  In  this  cafe  the  parti- 
cles feera  to  have  been  hard,  worij  off,  an4 
|n  loofe,  'fingle,  nnfigured  pieces,  before  they 
yvere  united. 

SECT.    405.     (261.) 

J.  Compound  Saxa,  Saxa  Compofita. 
A.  Ophites.     Scaly  limeftone  with  kernels 
or  bits  of  ferpentine  ftpne  in  it,  Saxum 
2  compofitum 


aB£t.4o6.  SToi{fEs.  875 

cptnp^tum  particuUs  calcahis  et  argtUaceis. 

I.  Kolmord,  marble.     It  is  white  and  green. 

%.  Serpeniino  antico^  is  white,  wfth  round 
pieces  of  black  fteatites  in  it.  This  muft 
not  be  confounded  with  the  Serpentino  verdc 
anticOf  of  Se6t^  409* 

^.  The  Har^i/djio  marbk.  White,  with  qua* 
drangular  pieces  of  black  fteatitcs* 

4.  The  Mtfrmqr  Po%zevera  di  Gfncma.     Dark 
'green  marble,  with  white  v^ins. 
This  kind  receives  its  fine  poli(h  and  acN 

pearancp  frpm  thp  ferjJentine  ftone. 


S  E  G  T.    4p6.     (262.) 


r 


B.  Stellften  or  Geftellftem.    Saxum  compofitum 
particuUs  quart%ofn  &  micaceis.     Granitello^ 
I^vOf  diftindt  particles,  ParticuUs  dijlindtis. 

'I'his  is  found  at  Garpehberg  in  the  province 
of  Dalarne.  It  is  likewife  met  with  in  the  othcc 
ipaineral  mountains  of  Sweden.  In  fome  of 
thefe  the  quartzofe  particles  predominate,  and 
in  others,  the  micaceous.  In  the  laft  cafq 
\\  is  commonly  flaty,  and  eaiy  to  Iplit. 
%.  Of  particles  which  arc  wrapt  up  one  in 

another,    ParticuUs   quart%oJts    mica    convo^ 

lutis. 

tf,  Whitifli  grey,  from  Mortliernberget    in 
Norberke  in  Dalarne. 

b.  Greenlflh,  at  Salberg  in  Weftmanland. 

jr.  Reddifti,  from  the  parish  of  Malung  in 
Palarne. 

Both 
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Both  thefe  kinds  of  Stellften  are,  for  their 
refiftance  to  the  fire,  employed  in  building 
furnaces;  but  the  latter  is  the  beft,  becaufe 
it  feems  at  the  fame  time  to  contain  a  little 
of  a  refraftory  clayifti  fubftance.  The  red- 
difli  from  Malung  however  cracks  very  foon, 
if  the  flat  fide  of  the  ftratum,  inftead  of  the 
extremity,  is  turned  towards  the  fire.  It  is  alfo 
of  great  ufe  in  mills,  if  the  other  or  fel- 
low-ftone  is  made  of  the  mill-flone  from  Ar- 
funde,  which  is  a  Saxum  of  the  congluti- 
nated  kind,  or  a  coarfe  fand-ftone.  It  is 
fortunate  for  neconomical  purpofes,  that  the 
plates  of  thefe  ftones  are  fo  thick,  although 
thereby  they  are  not  fo  eafily  Iplit^ 


SEC  T.:    407,    (263.) 

C.    Norrka   and  Murhflen  of  the  Swedes, 
Saxum  Compofitum^  micdj  quartzor  et  granato. 

1.  With  diftinfl:  garnets  or  (hirls,  granafis  dif- 
tinSiis  cryftallifatis. 

a.  Light  grey,  from  Selbo  in  Norway/ 

b.  Dark  grey,  with  very  fmall  garnets,  from 
Quarnberget  in  the  parifli  of  Soderli'  in 
the  province  of  Jemteland.  . 

c.  Dark  grey,  with  prifmatical,  radiated,  or 
fibrous  cockle  or  ihirl,  from  the  village  of 
Handol,  in  the  parifli  of  Are  in  Jemte* 
land. 

2.  With    kernels   of  garnet  flone,   Particulis 
granath  indcterminatis. 

3  ^.  Of 
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a.  Of  pale  red  garnet  ftone,  from  StoUberget 
in  Norberke  in  Dalarne, 

The  firft  of  this  kind,  whofe  flaty  ftpta 
makes  it  commonly  eafy  to  be  fplit,  is  em- 
ployed for  mill-flones,  which  may  without 
difficulty  be  accompliflied,  if  fand  is  firft 
ground  with  them,  becaufe  the  fand  wears 
away  the  micaceous  particles  at  the  furface, 
and  leaves  the  garnets  proniinent,  which 
renders  the  ftone  fitter  for  grinding  the 
corn. 


SECT.    408.     (264.) 

D.  The  Whetftone,  Cos.  Saxum  compojitum 
micd-^  quartzo^  et  for/an  argilld  martiali  in 
nonnullis  fpeciebus. 

1.  Of  coarfe  particles,  Particults  djJiinBis. 

a.  White,  from  Wanga  in  the  province  of 
Skone, 

b.  Light  grey,  from  Tellemarken  in  Norway. 

2.  Of  fine  particles,  Particulis  minoribus. 

a.  Liver  brown  colour,  from  Selbo  in  Nor- 
way, ^ 

b.  Blackifli  grey,  from  Lerwik  in  Hellefors 
in  Weftmanland,  and  from  Cologne  in 
Germany. 

c.  Light  grey,  from  Hellefors  in  Weftman- 
land. 

d.  Black.^  The  table  flate,  or  that  kind  ufed 
for  large  tables,  and  for  fchool-flates. 

The 
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The  naked  eye,  and  the  magnifying  glafs 
much    better,    difcovers    th^   micaceous    par- 
ticles in  this  kind  to  be  as  it  were  twifted 
in  one  another.     Some  clay  fecms  likewifc  ta 
enter  into  the  compofition.    However,  it  can- 
not yet  be  certainly  afferted,  that  it  is  real 
imca  which  has  that  appearance  in  this  kind. 
3,  Of  very  minute  and  clofely  combined  par- 
ticles,   Cos  partictdis  conftans  impalpabilibus 
durus.    The  Turky  ftone  [a\. 
This  is  of  an  olive  colour,  and  feems  to 
be  the   fined  mixture  of  the  firft  fpecies  of 
this  genus.     It  is  found  in  loofe  ftoues  at  Bi- 
orklkoginas  in  the  parrlh  of  Hellefors  in  Weft- 
manland,  though  not  perfedly  free  from  crofs 
veins  of  quartz,  which  always  are  in  the  fur- 
face  of  the  rock,   and   fpoil  the  whetftones. 
It  is  alfo  faid    to    be   found  in  .Tellemarken 
in   Norway.     The   beft  fort,  of  this   comes 
from  the-^  Levant   and  is    pretty   dear.     The 
whet-ftone  kinds,  when  they  fplit  eafily,  and 
in  thin    plates,  are  very  fit  to  cover  houfes 
with,  though  moft  of  them  are  not  of  fuch 
qualities. 

N.  B.  The  SeSl.  265..  in  which  the  Author 
if efcnbed  the  Tclgiit'm^  has  been  placed  among  the 
Magnefian  earths,  in  Se£l.  61.  p.  1,04.  to  which 
it  properly  belongs.     The  Editor. 


[a]  See  Sc^.  X26,  whfre  this  fom  is  fully  defcribed.    The 
Editor. 
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SECT.    409;    (266.) 

F.  Pophyry,  Porphyriits.  Italorum  Porfd§^ 
Saxum  compojitum  jaffide  et  feltjpat^  inter^ 
dum  ^micd  et  bafalte  [b]\ 

a.  Its  colour  is  green,  with  a  light  grien  felt* 
Ipar,  Serpentina  verde  antjca.  It  is  faic  to  have 
been  brought  fromEgy pt  toRome,froTi  w  hich 
latter  place  the  fpecimens  of  it  nov  come. 

b.  Deep  red,  with  white  feltlpar,  fera  Italy, 
and  Egern  in  Norway, 

c.  Black,  with  white  and  red  felti^ar,  from 
Klitten,  in  the  parilh  of  Elfdalen  11  Dalarne. 

d.  Reddifli  brown,  with  light- I'ed  and  white 
feltfpar,  from  Hykieberget  in  Elfdalen,  and 

^     Guftavftrom,  in  the  parilh  of  Golborn  in  the 
province  of  Wermeland. 

e.  Dark  grey,  with  white  grains  of  feltfoar 
alfo  from  Gulavsftrom, 

Many  varieties  of  this  kind,  in  regard  toco-^ 
lour,  are  found  in  form  of  nodules  or  bole 
(tones  in  Sweden;  but  I  have  only  mentbned 
the    hardeft  and    finefl  of    thofe  whicli  are 
found  in  the  rocks;    becaufe,   befides  rhefe, 
there  are  coarfe  porphyries  found,  whichfcarcc 
admit  of  any  poliflh.    The  dark  red  pophyry 
has  been   moft  employed   for  ornameits,    in 
building,  &c.  yet  it  is  not  the  only  oneknown 
by  the  name  of  Forfido^  the  Italians  applying 
the  fame  name  alfo  to  the  black  knd. 
^  S  E  C  T: 

\b'\  Under  t^c  name  of  Porphyry^  or  Pofido  (  the  Italians, 
iK>th  Mr.  de  SauiTurc  and  Mr.  Kinvan  re cko;  thofe  ibnes, 
wjncti  contain  txihti feltfpar^  quartz^  Jhoerl^  ticoy  with  other 
4>c<:i6S  of  ftone  of  a  cry flal line  form,  in  a  HiciQus\  or  even 
^  calcareous 
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Ck  Tte  5rfl//>  of  the  Swedes.    Saxtim  comf)©^ 
iitufi  jafpide  martiali  molli»  feu  argillS  mat- 
tiaiiiadurati.  .  *  •[<']• 
This  kind  of  ftofte   lometimes  conflitutes 

or  form  whole  mountains ;  as,  for  Example, 

the 
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calcareous  ground!  Mr,  Ferber,  in  his  i6th  letter  from  Ital]^, 
defcribes  20varieties  6i  Porfido,  under  four  fpecics.  *  But  in 
general  it  is  coniidered  according  to  the  colour  of  its  ground, 
vi%.  either  r^rf,  purple^  grey^  green,  or  black.  When  thi 
ground  is  of  jafper  (Sedt*  107.  and  following),  the  porfido  is 
'very  hard.  The  red  commonly  contains  /dt-Jpar,  in  fmaU 
white  dots  o:  fpecks,  and  often  together  with  thefe,  black 
fpots  of  fhoei^.  The  green  is  cither  a  jafper  or  flioerl,  with 
fpots  of  quartz.  This  is  often  magnetic.  Sometimes  a  por-» 
phyry  of  one  colour  contains  a  fragment  of  a  porphyry  of 
another  colour.  Thofe  that  have  chert  for  their  ground,  arc 
fuible  perfe.  The  Calcareous  Porphyry  conlifls  of  quartz^ 
feh^fpar,  and  mica^  in  feparate'  grains,  united  by  a  calcareous 
cenent.  And  finally,  the  Micaceous  Porphyry,  confifts  «f  a 
greciifh-grey  micaceous  ground,  in  which  red  felt-fpar  and 
greeiilh  foap-rock  are  inferted.     The  Editor* 

[i\  This  (lone  is  fo  called,  on  account  of  its  moft  com- 
mon external  appearance  or  figure;  it  being  formed  into 
fleps'ike  a  ftair,^  called /r^/'/>  in  Swedilh.  Bergman  found 
that  tiis  ftone  has  the  fame  component  parts  as  the  bafaltes  a 
and  tier^  cannot  be  the  leaft  doubt  of  both  being  the  very 
facne  fibdance. 

It  isgenerally  called  Saxum  Danemorenje,  According  to 
Kirwan^i;  is  compofed  of  Siliceous  earthy  mixed  with  0,3 
of  its  wight  of  argilly  0,17  of  mild  calcareous  earthy  0,04 
of  magntfia,  and  0,5  of  iron,  Bergman,  however,  had  cx- 
prefled  th»  fame  contents  of  this  ftone  in  an  eafier  way,  at 
p.  213  of  his  Treatife  de  Produ^is  Fulcanicis  of  Upfal's 
edition,  l/j;  faying  that  the  trapp  has  the  very  component, 
parts,  and  ti  the  fame  proportion,  as  th6  bajaltes,  viz.  in 
IPO  part?,  J  are  oi  JiUceous  earth  5  15  of  argillaeious.;  8  of 
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^be  mduht'ain  called  Hurineberg,  in  l!ie  pro* 
viticc  of  WefVergottland^  and  at  Dramtnen  ih 
"Norway*  Bot  it  is  oftener  found  in  the  fbtm  of 
"Veins  in  mountains  of  another  kind,  rubiiing 
tommbuly  in  a  ferpentine  mianner^  contrary 
or  acroft  to  the  direftion  of  the  rock  itfelf. 
tt  is  not  homogeneous,  as  may  be  plainly  feeh 
at  thofe  plaCei  where  it  is  not  prcffed  xildCc  tor* 
gethef ;  but  When  it  is  preffed  clofe>  it  feems  to 
be  perfeftly  free  from  heterogeneous  fubftahces; 
When  this  kind  is  very  coarfe,  it  is  inter* 
fperfed  with  feltfpar ;  but  it  is  not  known  if 
^he  finer  forts  like  wife  contain  any  of  it*  Be- 
fides  this,  there  are  alfd  fame  fibrous  particles 
in  it,  and  fomething  thtX  refetiibles  a  calca* 
teous  fpar.  This  however  docs  not  ferment 
tvith  acid^  ;  but  melts  as  ^afily  as  the  ftbne  it- 
felf, which  becomes  a  black  folid  glafi  in  the 
'fire.  By  calcinatioh  it  becorhes  r6d,  and 
yields  in  affays  1 2  or  more  per  cent,  of  iron. 
No  other  fort  of  ore  is  to  be  found  in  it,  iin- 
Jefs^now  and  then  fomc  what  "merely  foperficial 
lies  in  its  fiflures ;  for  this  -ftone  is  commonly, 
even  to  a  great  depth  in  the  rock,  cracked  in 
acute  angles,  or  id  form  of  large  rhomboidal  dice. 

It 


i*Mi 


.4urated  calcaneus}  and  2$  oi  iron^  if  analyfed^bythe //^/a- 
'  giftico^^^  alkali ;  if  otherwife,  by  the  common  methoc!,^only 
20  parts  of  the  Iron  could  be.  determined* 
But  although  this  great  man  found  the  fame>  componetit 

*  part8|  and  the  very  fimilar  appearances,  both  in  the  bafaltes  and 
the  trap,  he  didoaot  admit  the  laO:  to  be  a  volcanic pro<)udi6n. 
I  leave    to    the  reader  to  decide  tipon  the  'argtiments    oa 

•  Itrhich  tUis.great  man  has  grounded  his  doubts :  yet  Unce  fmall 
pieces  of  lavas,  and  other  volcanic  jprodu^ions,  are  reallj 

L  1  1  found. 
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It  is  employed  at  the  glafs-houfes,  and  added 
to  the  compofition  of  which  bottles  are  made.  By 
the  Germans  it  is  called  Schtvach  or  Scbwart-- 
Jietn  %    at    the   Swediflh    glafs-works,    Vtrapp^ 
'  Jkloly  l^egelfkoil^  or  Swartsk(nl\  and  at  Jarllberg 
in   Norway,    Blabeji.     In   the  air  it   decays 
'  a  little^    leaving  a  powder  o(  a   brown  co* 
lour;  it  cracks  commonly  in  the  fire,  and  be- 
comes reddiih  brown  if  made  red  hot.     tt  is 
found 

.1*  Of.coarfe   chaffy  particles,  Particulis  ma^ 
joribus  acerojts. 
a.  Dark  grey,  from  the  top  of  Kinnekullc 

in  the  province  of  Weftergottknd. 
^»  Black,  from  Stallberget  at  Ofterfilfverberget 
in  the  province  of  Dalarne. 
%.  Goarfe-grained,  Particulis  rnajoribus  granu^ 
latis. 

a.  Dark  grey,  from  the  uppermoft  ftratum  at 
Hunneberg  fn  Weftergottland, 

b.  Reddifli,  from  Bragnas  iu  Norway. 
c*  Deep  brown,  from  Gello  in  Norway. 

3,  Of  fine  imperceptible  particles,  Particulis 
impalpabilibur. 

a.  Black.      The  touchftone,  Lapis  Lyditts^ 
fromSalberg  mine,  Hellefors  Wefterlilvcr- 

bergct. 


■Mhadki 


found,  where  no  appearance  of  fuled  matters  can  be  difco- 
vered,  they  muft  be  attributed  to  the  great  convulfions  and 
revolutions  of  this  globe,  already  hinted  at  in  the  note  t# 
p.  486 ;  which  have  overthrown,  and  even  tranfported  Cq 
very  diflant  places  of  the  earth,  where  no  other  volcanic 
traces  can  be  found,  very  large  tradts  and  mountains  of 
bafaltes,  trapp,  and  lavas,  after  they  have  bccR.  formed  by 
an^rior  eruptioojB  of  volcanio  fires,  &c» 

I  The 
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berget,  and  Norberg  in  Weftniahiandj  arid 
Ofterlilverget  in  Dalarne,  &c.  [Aj 

b.  Blueifti,  from  Ofterfilfverberget* 

c.  Grey,  from  Dalwik  in  thcf  parish  of  Sor-» 
berke  in  Dalarne. 

J.  Reddi(h,   from  Dalfttigun  in  the  pari(h 
of  Rettwik  in  Dalarne. 


i*.^ 


The  texture  of  the  trapp  is  either  coarfe,  rough,  and 
diflindt,  in  its  aggregate  par^s,  or  elfe  they  are  fine  and  indif- 
cemible.  This  laft  fort  is  often  redifti,  al^i^^ays  dpake,  and 
moulders  by  expofure  <o  the  air.  Some  of  its  fpecimens  giw 
fire  with  fteel  very  difficultly,  though  it  Is  always  very  com- 
pact. It  looks  fometimes  as  fprinkied  over  with  a  few  mi* 
niite  ihining  particles. 

Its  fpecific  gravity  is rt  3,000.  It  is  generally  invefted  w'ith 
a  ferrugineous  cruft ;  and  is  oftem  cryftalliftd  m  opake  tri- 
angular, or  polyangular,  columns.  In  this  cafe  it  is  called 
by  the  name  of  Bafaltes :  but  that  which  is  amorphous,  or 
breaks  in  large,  thick,  fquarc  pieces,  is  called  by  the  general 
name  bf  Trapp. 

When  heated  red  hot,  and  quenched  \ti  water,  it  becomef 
by  degrees  of  a  reddiih  brown  colour. 

It  Efielts  pet  fe^  in  a  ftrong  heat,  into  a  llafg. 

Borax  difiblves  it  by  fufion  in  the  dry  way ;  but  itiiifHerat 
alkaly  does  not  entirely.     The  Editor^ 

\b\  The  black  variety  (3.  a,)  is  fometimes  found  fo 
>compa£t  and  hard,  as  to  take' a  polifh  like  the  black  agate;  iH 
melts,  however,  in  the  fjre  to  a  black  glafs,  and  is,  when 
calcined,  attradled  by  the  loadflone.  Such  a  kind  is  found 
in  the  parifh  of  Arlsi  in  the  province  of  Sodermanhmd.  The 
Author. 

The  touch'^ftone,  or  LapU  Lydius^  has  ever  been,  and  is 
ftiil  n6w,  one  of  the  coftly  toys  of  filly  virtwji.  Any 
black  pebble,  or  a  piece  of  black  fiint,  does  the  fame  fervice 
as  the  very  belt  Lapis  Lydius  of  Afia.  Even  a  piece  of  glafs^ 
made  rough  with  emery,  is  fuccefsfully  employed  by  our  marker 
dealers  to  difiinguifli  gold  pieces  fcotti  countesfeitSj^  both  bf 
the  metallic  colour,  and  by  the  tefi^  of  a^ua  fortis.  Th^ 
Editor* 
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M.  Afpygiaktdes,  S^^um  bajijafpidea  marthlK 
.  cum  fragmenih  Jp^i  takaret  et  ferpentm^  fi-- 
-  gurd  diipticS  \a\  Mandelftein  of  fome. 
It  is  a  martial  jafperv  in  which  elliptical 
]|ernel$  of  calcareous  fpar  and  ferpentine-ftone 
afe  inclu^iL 

a.  Red,  with  kernels  of  white  limeftone,  and 

of  a  green  fteatites.  from  Gello  and  Gulla 

;  inNorway^  and  the  Hartz  in  Germany, 

'This  iaof  a  particular  appearance,  and  wheii 

Calcined  is  attra<fted  by  the  loadftane ;  it  decays 

pretty  much  in  the  air,  and  has  fome  affinity 

with-  the  'Tr'app   (Sedt,  410.)    and  alfo  with 

die  porplryry  (Se£l:,  409.)    There  are  fomc- 

times  found  pieces  of  «^//w  copper  in  this  ftone 

s|tGuUo^ 


^ 


[fl]  Thefe  arc  the  carpoHthi^  or  fFuit*  ftonc  roick$  of  the 
^ermaoty  D.  C.  6«rtraiid  afferts^  that  .the  Ah^ygdaloidei^ 
or  Jlmygialitis^  afe  thofe  ftones  which  appear  to  h^  compofed. 
of  fuch  elliptical-  figures  as  petrified  almonds^  although  in- 
fant they  are  nothing  elfe  but  fmail  oblong  pieces  of  caU 
careous  flone,  rounded  by  common  attrittion,  and  fomc-^ 
times  fraall  mufcle-ihells,  connefted  by  a  ftany*concretion» 
But  the  carpolithi^  or  fruit  flone  rock,>  is  a  general  name 
given,  by  the  fofiil  writers,  t6  all  forte  of  ftoay  concretions 
which  rqjrefent  any  fruit  whatever,  of  a  larger,  or  fmaller, 
>  fizc  than  almonds  commonly  are«.  Sh  Birtrand^s  UmvcsM 
PiOio&ary  of  FoffiW  tb^Mdiicn 
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/.  T\it  Greonften  of  the  Swedes.    Samm  compo^ 
Jitum  mica  et  hornblende.     Seft.  1*37.  ^  - 

Its  bafis  is  hornblende^  ittterfperfed  with 
mica.  It  is  of  a  dark  green  colour,,  and  is 
dug  in  feveral  places  in  Smoland,  where  it 
is  employed  in  thq  iron  furnaces,  as.  a  flox 
to  the  bog  ore  (Seft.  335.)  It  is  alfo  fouiid 
in  other  places,  as  at  Rettwik  in  Dalarne, 
and  in  the  neighbourhood  of  fome  of  the  iron 
mines* 


SECT.    413.     (270.) 

K.  The  granites,     Saxum  Compofitumi  felt^dto 
micS  and  quartzo,  quibus  accident dliter  ihtWr\ 
dum  hornblende,  fteatite^  granatus  e;  ba- 
faltes  immi^tafunt  [a]* 

Its 


\a']  The,  granite  is  called  alfo  Moor-fiomm  JEnglao^s 
it  confifts  of  diflind  maifes  of  various  flones  mentioned  by  ^e 
noble  authofy  or  the  greateft  part  of  them,  firmly  compa^^d 
together*  Their  proportion  and  fize  are  extremely  vari^l^e, 
as  well  as  their  colouft.  The  quartz^  feUffar^  .^n^  mca; 
conftitute  tlie  hardefk-.fort  of  granite,  the  moft.  anciently 
known.  That  into  which  ih^Jhoerl  enters,  is^paore  fubje^rto 
dccompofition*  The  granite  never  b^  any  particular  tex- 
ture or  regular  form,  but  confifts  of  qaon^ous.  iUapelffs 
maiTes,  of  great  bardnefs* 


|M  Hbteroobneous        86^.413^ 

Its  principal  conftituent  parts  are  felt  fpar 
OX  rhombiC'-quartZf   mica^   and  quartz. 
It  is  found, 

1.  Xoofe  or  friable,  ParticuUs  confians  parum 

cohertntibus. 
This  is  ufed  at  the  brafs  works  to  caft  the 
brafs  in,  and  comes  frdm  France. 

2.  Hard  and  compaft.  Granites  durus. 
a.  Red. 

1 .  Fine-grained,  from  Swappawari  at  Torn ea 
in  Lapland. 

2.  Coarie-grained,   from  Bifpbergs  Klack,  in 
the  province  of  Dalarne. 

b.  Grey,' 


In  the  finer  granites,  the  quartz  is  tranfparent ;  iii  others 
|;enerally  white  or  grey,  violet  or  brown.  The  f^lifpar 
white^  yeWow^  redy  g^ettt^  or  tlack^  is  generally  the  moft 
^Qpious  ingredient/  The  tnica  is  alfo  grey,  prown,  yellow^ 
gruftf  nJy  "Viotetj  or  Haci^  and  is  commonly  lead  co- 
pious. The  Jhoirl  is  generally  hlack^  and  abounds  in  the 
granites  that  contain  it. 

Henc^  the  colour  of  granites  chiefly  depends  on  that  of 
the  fpar  or  fhoerl.  The  nd  granites  confift  commonly  of 
"Pfhtte  <}tiaft;y  red  fpltfpar,  and  grey  mica.  The  grey  of  white 
quartz,  grey  or  violet  feltfpar,  and  black  mica.  The  black 
eommonly  contain  flioerl  inllead  of  feltfpar;  and  the  gretT\ 
eommonly  contain  green  quartz. 

If  granite  b^  exppfcd  Xo  the  flame,  urged  by  a  blow- 
pipe, its  different  concretions  feparate  from  each  other.  In 
i,  (fruciblc,  Mr.  Gerhard  found  the  feltfpar  of  a  piece  of 
graiftite'  meltecl  hi  to  a  tranfparent  glafs ;  under  it  the  mica 
lay  in 'thefbFrn  of  a  black  ilagg.  and  the  quartz  remained 
iinaltered.  I^ut'when  all  three  were  powdered  and  mixed, 
|t  melted  fomewhat  "better ;  yet  ftill  the  quartz  may  be  dlfo 
tinguifhed  by  the  hWp  of  a  lens.  Thjs'WcU  expl4ins  \ihy 
fmall  white  grains  are  fi'^quently' fourid  in  lavas.  The  ex- 
periments of  Meffi  d'Arcet  iihd  Sa^flure  perfeAly  CQincide  oi^ 

thisliibjea.         '  

The 
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b.  Gre^,  with  many  and  various^  colours, 
fpund  on  the  coafl  roqnd  Stockholm  and 
Norland. 

The  Granites  are  feldom  flaty  or  laminated, 
when  their  texture  is  clofe,  and  the  harder 
partiples,  as  the  feltfpat  or  rhombic  quartz,  the 
quartz,  and  the  fhirl,  predominate  in  it.  They^ 
admit  of  a  good  polifli,  for  which  reafbn  the 
Egyptians  in  former  times,  and  the  Italians 
now,  work  them  into  large  pieces  of  orna- 
mental architedure,  for  which  purpofe  they 
are  extremely  fit,  as  they  dp  not  decay  in  the 
air. 


\  The  mixture  of  mica  prevents  the  fULex  or  quartz  from 

cracking  or  fplttting ;  and  hence  its  infufibility  and  advanta- 
geous ufe  in  furnaces. 

The  granitone^  mentioned  by  Ferber  in  his  letters  from 
Italy,  is  a  ftone  composed  of  feltfpar  and  mica.  A  fubftance 
of  this  kind,  which  moulders  by  being  long  expofed  to 
the  air,  is  found  in  Finland  ;  it  is  faid  to  contain  fometimes 
Jaitpetrey  and  fometimes  common-fali.  It  is  there  called 
Rapakivi,  Wallerius  defcribes  1 8  fpecies  of  granites,  beiidet 
many  other  granatic  (tones,  on  which  the  curious  reader 
may  confult  his  Mineralogic  Syftem  of  the  edition  in  1778. 
^he  Editor^  (.huflyfrom  Kirwan. 
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2*  Cbnglutinated  Saxa^  Saxa  conglutinata. 


v^.   Of  larger  or  broken  pieces  of  ftones  oi 

the    fame    kinds     conglutinated    together^ 

^    S(fxum  conglatimttmifr^^mentis  lapidum.  Mrec^ 

I.  Of 


la]  The  Stones  called  Ludi  Helmontii^  or  Paraceiji^  have, 
fome  fimilarity,  in  their  form,  to  the  ^retci^  of  this  Se6Vion-; 
for  they  ^re  compofed  of  various  lumps  of  a  marly  whitifh* 
brown  matter,  feparated  into  a  great  number  of  polyg6nou\ 
coinparti3fient9,  of  various  fizes,  formed  of'a  whitifli-yellowi 
cruft  of  a  red  calcareous  fpar^  fometimes  pyritous,  which  often 
rife  a  little  above  the  external  furface,  and  ip.t;lof(?  each  of 
$hem  on  the  in  fide.  According  to  Bom  are,  the  Ludus  SteU 
l^tus  H^lmontii^  found  in  the  county  of  Ken.t,^  is  covered 
with  a  kind  of  flriated  felenite,  refembling  the  z^lire. 

They  are  for  the  moft  part  of  a  glohofc  figure,  feldom  flat, 
but  often  convex  on  the  outfide.  And  fometirpcs  with  a 
concave  furface. 

According  to  Wallerius,  the  l,udus  Helmontii  lofes  by  cal- 
cination about  half  of  its  weight ;  and,  on  being  urged  l^y  . 
fire,  is  melted  into  a  black  gla^y  {lag.  It  ^(Tervefces  llrpngly 
with  aqua  fortisy  and  this  folution  is  of  a  yellow  colour. 
But  what  fecms  very  extraordinary,  by  adding  to  it  fbnrie  oi^ 
of  tartar  per  deliqutum^  bubbles  are  produced,  from  which 
9  fereat  number  of  (lender  black  tnreads,  or  filameAts,  arc 
produced,  flicking  like  a  cobweb  to  the  fides  and  bottom  of 
the  vefTel. 

Thefe  flones  are  found  quite  feparate  by  themfelves,  as  well 
as  various  Jialagmites  and  crujiaceoui  hoaies^  on  the  flrata  of 
argillaceous  earth,  in  various  parts  of  Europe,  chiefly  in 
lyorrain,  Jtaly,  England  (in  th^  counties  of  Middlefex  and 
Keutj^  -and  eliewhcrc, 

V^^Ucriu^ 


\ 


I.  Of  limeftone  cemented  by  lime,  Saxum 
conji^ns  fragments  lapidis  cafcarfi^  (akp 
conglutinatis. 

a.  The   calcayepus  Breccia,   Br^m^  €alcarea\ 
The  Marmi  Brecciati  of  the  Italians. 
Wl^ei^  thefe.  ki^ds  ha^ye  fine  colours,  ijiey 

8r$  ppjiiftied  ai^d  ctnplQye^  for  ornaments  in 

j^cchitedjure,  and  otti§i:  oeeppQp^ical  ufes ;  they 

cpm?  from  Italy. 

^.  The  Lumachella  of  the  Italians,  of  fliell 
jparblejs,  Thefe  are  a  comppund  of  ftells 
^nd  caralf,  which  a,re  petrified  or  changed 
iAtp  lime,  and^  conglutinated  wi^h  a  c^l<:%- 
reous  fubftaiice,  When  they  hav?  majOy 
colours,  tliey  are  called  marbles,  and  em- 
ployed for  the  fame  purpofes  as  the  preced- 
ing, likewife.  from  Italy,  from  Bergen  in 
Norway,  and  Oflferdat  in  the  povince  of 
Jemteland,  In  the  ifland  of  Gottland  there 
4S  found  one  of  this  kiud  p^pfte  cojour  9nly, 
which  on  that  account  is  not  called  marble, 
or  uffed  a$  fuch.  At  Bajsjb^rget  in  th^e  pro- 
vince of  §kpne,  is  fqund  q$  a,  white,  luma- 
chella,  of  weak  colQvir5< 


fr?r'  ■'      'y\ '      !  .  .» 


Waller iu8  rangers,  the  Lu4m\  Hilm^ontii  anv^ng  the  U'phw  ^ 
tl\e  ^$?c'.  425,  of  his  Syftem  of  Mineralogy,  Paracelfus  had 
attributed  to  th^fe  flones  a  Lithontripttc  pov\ter,  and  Dr. 
0rew  fays,  that  they  are  diuretic  i  but  there  is  not  the 
Jeafc  itfiQof  pf  .  their.  r^^^X  P9fliff Rg  f^pfe  qualities.  3^# 
^,ditor» 
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2»    Of  kernels  of  jafper  cemented  by  ^ 

jaf^ery  fubftance,   Saxum  fnagmentis  jaf- 

fidis  v^dterid  jafpided  conglutinatum.    Brec^ 

eta  yafpifle^^      piafpro  drecciato  of  the 

Italians^ 

Of  this  kind  fpccimens  from  Italy  are'  fecn 

in  colle£i:ions.     A  coarfe  Jafper  Breccia  is  faid 

to  be  found  not  fj^r  from  Frejus  in  Provence 

jri  France*       ' 
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|.    Of  filiceous  pebbles,    cemented  by  a 

jafpery  fubftance^  or  fomething  like  it, 

Sayum  jilicibus  amor  phis  fnaterid  jafpided 

conglutinatis.     The  plum-pudding  ftone 

I      of  the  Englifti,     Breccia  Silicea. 

Its  bafis,  which  is  likewife  the  cement^ 
is  yellow,  wherein  are  contained  iingle  flinty 
or  agaty  pebbles^  of  a  grey  colour  or  va- 
riegated. This  has  a  very  elegant  appear- 
ance when  cut  and  polilhed.  It  is  found  i^ 
ip)ngland. 


9EPTt 
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4.  Of  quartzofe  kernels  combined  with  ai^ 
Wpknown  cement,  Saxum  fragment  is  quarts 
ssc/iscongluimatis.  Breccia  guar tzofa.  Found 
in  the  provinces  of  Jemtjeland  and  Smoland^ 

SECT.    418.     (275.)     . 

g.  Of  kernels  of  feveral  different  kinds  of 
'    ftones,  Saxum  fragmeniis  variorum  faxarunik 

conglutinatis .     Breccia  faxofa. 

a.  Of  kernels  of  porphyry,  cemented  by  porr 
phy  ry  or  a  coarfe  jafpery  fuftance.  Breccia 
porphyrea^  from  Scrna  Fiell,  §nd  Hykieber- 
get  in  the  province  of  Dalarne* 

k.  Of  kernels  of  feveral  faxa,  Saxum  fragment 
its  variornm/axprum  compojitorurn  conglutina^ 
tis.     Breccia  indeterminata  \a\. 

\a\  The  above  mentrotied  Breccix  require  the  diftinc-^ 
tions  here  made  betw^een  them,  but  which  perhaps  may 
jfeem  to  be  carried  too  far,  &nce  their  particles  are  fo 
large  and  perfect  as  to  be  eafily  known  from  one 
acothcr.  Thefe  fiones  ar^  a  proof  both  of  thofe  fubverfions 
which  the  mountains  in,  many  centuries  have  undergone, 
and  of  ibme  hidden  means  which  nature  makes  ufe  of  in 
thus  dementing  different  kinds  of  ftones  together.  Any  cer- 
tain bignef;^  for  the  kernels  or  lumps  in  fuch  compounds,  be* 
fore  they  deferve  the  name  of  Brttccia,  cannot  be  determined, 
becaui^  that  depend;  on  a  comparifon  which  every  one  is  at 
liberty  to  imagine^.  At  one  place  in  the  mountain  called 
Hykieberg^t,  the  kernels  of  porphyry  have  a  diameter  of  llx 
feet,  while  in  other  places  they  are  not  bigger  than  walnuts. 
At  MaiTcwalal  the  kernels  have  a  progreffive  ilze  down  to  that 
of  a  fine  fandilone.  Moft  of  this  kind  of  ftone  is  fit  for 
ornaments,  though  the  workmanfhip  is  very  difficult  an'4 
(jxpcnftve.    ni  Author^ 

ft 


S.  Of  no  vifible  particles,  from  France  and 
Livonia.     This  is  of  a  Ipofe  texture,  and 
hardens  in  the  ain 
,  With   an   unknown    cement.    Lapis    are-* 

naceus  glutine  incognito^  for/an  argilhceo. 
a.  Loofe,  from  Helfingberg  in  Sfcone. 
^  Harder,  from  Roflagen,  Orfa,  and  Kin- 

nekuUe. 
€•  .Compaft,    from   Gefle  in  the  province 

Geftrikeland,  apd  the  lake  Malaren. 
d.  Very  hard,  from  Serna  Fiell  or  Fells  in 
Dalarne;  it  i?  alfo  found  in  great  abun- 
dance  in    loofe  ftones   at  Guftavsftrom, 
aiid  at  Siliamfors  in  the  parifli  ofMota 
in  Dalarne. 
Cemented  by  ruft  or  ochre  of  iron,  Laph 
aremceus  ochrd  martis  congtutinatus.  Is  found 
in  form   of  loofe  ftones  at  feveral  places,, 
and  ought  perhaps  to  be  reckoned  among 
the    Minera    Arenacea    or    Sand-Ores   of 
Sedt.  410;  at.leaft  when  the  martial  ochre 
makes  any  confiderable  portion  of  the  whole. 

S  E  C  T", 


There  are  many  quarries  of  fandflones  in  Sweden,  but  na 
enquiry  has  been  made  if  any  of  them,  and  which  can  be 
employed  in  the  larger  works,  inftead  of  the  Englifti,  and 
in  the  foialler  manufadturies,  inftead  of  the  Bohemian  fand- 
ilones.  Such  enquiries  are  of  greater  confequence,  in  pro- 
portion as .  thofe  manufadtures  increafe  wherein  they  are 
iranted. 

It  muft  be  remarked,  that  the  working  mafons,  or  ftone* 
cutters,  ought  to  wear  a  piece  of  frieze  or  baize  before  their 
mouth  and  nofe,  in  order  to  preferve  themfelves  from  a  pre- 
mature death,  which  is  unhappily  at  prefent  the  cafe  with 
in  the  pariih  of  Orfa  in  Dalaine,  and  in  other  placea. 

Bat 


them  cannot  feafily  be  difcovered  by  the  naked 
€ye.  The  greateft  part,  however,  confift  of 
quartz  and  mica,  which  fubftanccs  are  the 
mod  capable  of  being  granulated  without  being 
brought  to  a  powder. 

I  think  I  have  reafon  to  coniider  this  kind 
in  regard  to  the  fubftance  which'  has  ferved  as 
a  cement  to  combine  them,  althcAigh  it  i$ 
not  always  perfeftly  difcernible. 

1 .  Cemented  by  clay.  Lapis  nrenaceus  glu^ 
tint  argillaceo. 

a.  With  an  apyrus  or  refradory  clay,  ArgilU 
porcellaned. 

It  is  found  under  the  ftratum  of  coal  in  the 
coal-mine  at  Boferup  in  Skone ;  is  of  a  loofe 
texture^  but  hardens,  aiid  is  very  rcfra^ory 
ki  the  fire. 

b.  With  common  clay,  ArgtM  commune  from 
'  Burfwick  in  the  ifland  of  Gottland. 

2.  With  lime,  Lapis  arenaceus  gluiine  cal^ 
careo;  refembles  mortar  made  with  coarfc 
fand. 

4.  Confifting  of  tranfparent  and  greenlfli  grains 
of  quartz  and  white  limeftone;   from  the 
.  ifland  Ifo,  near  Becka(kog  in  Skone. 

^.  Of 
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in  its  textufCf  it  is  neverthelefs  unfit  for  buildings  which  are 
expofed  to  fire  or  open  air,  becaufe  it  breaks  to  pieces  an4 
Inelts  in  the  fire,  and  in  the  air  it  attrads  the  moiilure,  de- 
cays in  procels  of  time,  and  cracks  in  the  cold,  which  pro^* 
ceeds  from  the  inchided  kernels  of  clay  expanding  themfelve% 
whe^  they  grow  wet.  Sand-flones  ought  therefore  to  be 
very  nicely  escaxnined  before  they  are  employed  for  the  ufviatt 
.piirpoles.> 

Thel^e 


1       ■* 
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mi  Of  fmallcr  {vieces,  ^ranuUs  iapidum  et  mU 
neraruflh^a\ 

from  EifFclsfeldt  near  *Co4ogn  in  Ger- 
Ittany; 

K^^^  Kfoiiiitain  g^eeii  with  fattd,    from  Si- 
beria. 
4?;  Cobalt  O^B  with  fattd. 
3.  Martial  ochr^  withTafnd« 


■Ji^Ai 


[«]  The  Minera  Jrena^eet  on  Sand-dfes^  catinot  rca- 
foiiab  y  be  feparated  frotn  the  fand-ftones,  fince  they  are  pro- 
duced in  the  fame  manner ;  befides,  when  they  are  poor  m 
jfieldy  they  are  alfo  employed  to  the  fame  purpofe,  becaufc 
it  is  not  eafy  to  fmelt  the  metal  out  of  them.  The  fand-ores, 
beiideft,  cannot  be  ranked  in  a  Mineral  Syilem  as  feparate 
i^ecies  of  ores,  becaufe  they  would  then  be  arranged  with 
refpefl  to  the  kind  of  ftonc  in  which  the  ore  occifrs,  and  not 
the  ore  itfelf,  which  cafe  cannot  be  admitted  herb.  It  might 
be  urged,  that  ores,  mixed  with  the  ftones  of  the  very  load, 
and  not  in  form  of  fand  ores,  ought  as  well  as  them  to  be 
ranked  among  the.  compound  faxa:.but  in  that  cafe  there 
would  be,  no  end  of.  fpecies,  nor  could  they  eter  be  reduced 
iato  any  order.    The  Author. 


SECT. 
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SECT.    422,    (279.) 


OBsiERVATioNs  on  the  Saxa  or  Stones. 

Befides  the  advantages  which  may  accrue  to 
teconotny  by  a  perf-dl  knowledge  of  the  Sax4, 
the  miners  or  fubterranean  geographers  expeft 
alfo  another  future  benefit  from  it^  viz.  that 
of  concluding,  from  many  obfervations^  whe- 
ther all  the  Saxa  are  to  be  equally  attended  to; 
for  example,  whether  in  fomc  of  them  veins 
or  ftrata  of  ores  may  be  expefted,  and  whe- 
ther thofe  are  oulv  ot  certain  kinds  ;  whether 
others  are  every  where  found  deftitute  of  any 
ore  whatfoever ;  which  of  them  are  obferved 
to  form  coats  on  the  furface  of  the  rock,  that 
cover  other  kind  of  ftones,  or  veins  and  ilrata 
of  ores,  &c.  If  no  general  rules  can  be  de* 
duced  from  fuch  obfervations,  there  is  a  pro- 
bability, at  leaft,  of  gaining  fome  knowledge 
that  may  be  peculiar  to  certain  countries ; 
and  this  opinion  is  already  in  feme-  places  con- 
firmed by  experience.  Hence  it  may  be  con- 
cluded, how  neceflary  it  is  to  communicate 
all  fuch  obfervations  which,  for  the  above- 
mentioned  purpofes,  ought  to  be  made  over 
the  whole  globe,  and  alio  to  agree  on  fixing  cer- 
tain names  on  the  Sana^  in  order  to  avoid  too 
great  a  prolixity  in  their  defcriptions.    It  is 

M  m  m  with 


898  Petref ACTIONS.         ScGt.  4,2^. 

with  this  intention  I  have  here,  as  a  fpecimen^ 
given  fpecific  names  to  thofe  Saxa  which  arc 
found  in  this  northern  country,  and  are  known 
to  me,  wifliing  at  the  fame  time  to  be  ac- 
quainted with  a  method  to  diftinguifli  them 
more  eafily  and  to  better  purpofe. 

This  procedure  will  be  found  ftill  more  ne- 
ceffary  and  ufeful,  as  the  world  feems  refolved 
foon  tp  abolifti  the  fuperftition  of  the  Hazel 
Rod  or  Virgula  Divinatoria^  and  that  we  have 
by  means  of  obfervations  already  gained  too 
much  experience  to  believe,  that  the  ft  rata  of 
earths  and  ftones  are  placed  equally  and  in 
the  fame  order  and.  fituation  over  the  whole 
earth ;  which  fome,  however,  in  thefe  our 
times  have  even  endeavoured  to  prove,  while 
others  have  made  a  fecret  of  it,  iu  hopea 
of  enriching  themfelves* 


SEC  T.     423.    (280.) 
The    SECOND    ORDER. 

MINERAL-CHANGES,  or  the  PETRIFACTIONS. 

Mineralia^Larvata^  .vulgo  Petrefa£la\a]. 

Arc  mineral  bodies  in  the  form  of  animals  or 
vegetables,  and  for  this  reafon  no  others  belong 

to 


[a  I  The  Noble  Author  ha*  very  judicioufly  confined  to 

the  13  following  fmall  Scitioos,  all  that  is  worthy  of  being 

known  by  mincralogifti  about  peteificatioai^'  a  fubjed  upon 

3  which 
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to  this  order,  than  fuch,  as  have  been  really 
changed  from  the  fubjeds  of  the  other  two 
kmgdoms  of  nature.  .  '     >  ,^    " 

There  is  more  difficulty  to  determme  the 
firft  point,  viz.  from  Vvhen  thefe  bodies  are  to 
be  ftyled  petrefadions,  than  from  u'hen  they 
ceafe  to  be  fuch  j  meanwhile  I  have,  in  order 
to  make  a  trial,  confidered  them  iii  the  fol- 
lowing manner. 

SECT. 

which  many  voluminous  works  have  been  given  to  the  public, 
with  immenfe  labour  and  erudition,  tho'  both  were  very  idly  em- 
ployed. The  celebrated  Wailerius,  not  to  mention  his  number- 
lefs  predeceiTora  of  the  fame  ftamp,  has  had  the  patience,  to  cm- 
ploy  no  lefs  than  270  pages  of  his  Mineralogy,  with  an  account 
of  the  concrete,  figured,  and  petrified  fojfils,  above  half  (189 
pages)  of  which  he  has  intirely  devoted  to  the  lall  kind  of 
bodies.  But  what  is  very  remarkable,  and  npufl  excite,  the 
fmiles  of  a  fober  reader,  is  the  pompons  Greek  nomencla- 
ture that  has  been  bertowed  upon  fuch  trifling  and  child i(h 
obje6ts  :  phytstypolithes,  meandrites,  entomolitbes,  apomofoftomes, 
Qrthoceratites^  6fr.  are  to  exprefs  petrified  plants,  coralloidcs, 
crabs,  echinites,  and  fliells  of  fea-infefts.  I  fhall  forbear  to 
make  any  additional  notes  about  thefe  matters.  But  the  curious 
may  eaiily  apply  for  information  to  the  UryClology,  or  Die-* 
tionary  of  Fojfils,  publifhed  in  Frerich  by  E.  Bertrand  at  tho 
Hague,  in  2763,  in  1  vols  in  8vo. ;  and!  to  fomc  other  au* 
thors  on  the  fubjed.     The  Editor. 

The  moft  remarkable  obfervations,  relative  to  petrifica- 
tions, are, 

I.  That  thofe  oi  J})elU^  are  found. on  or  near  the  furfacc 
of  the  earth;  thofe  oi  fi/h  deeper,  and  thoiie  of  w^od^ 
deeper  f^Ul.  Shells  mfpftieM^  found  in  immenfe  quat) titles 
at  confi(}erabie  dcfpths.  ^  . 

2«  T^tiat  thofe  organic  fubflances  that.relift  putrefadion 
moft,  are  frequently  found  petrified,  fuch  as  /heiisi  and  the 
harderijpt^ieB  of  woods.  Co  the  contrary,)  thofe  that  are 
apteft  to  putrify,  are  rarely  found  petrified^  as  fijbi  and  cb« 
fcftwj^irts  of  animals^  &Ci 

M  m  Ih    a  3.  That 


900  Petkbpactions.       ScGt.  424. 


3  E  C  T.    424.    (a8i.) 

I*.  Earthy  Changes,  Terra  Larval^.     Terrl- 
ficata^ 

A.  Extraneous  bodies  changed  into  a  lime 
fubftancc,  or  calcareous  changes.  Larva 
calcarea. 
I.  Loofe  or  friable,    Chalky  changes,   Creta 
larvata. 

a.  In  form  of  vegetables. 
b»  In  form  of  animals. 

1.  Calcined  or  mouldered  (hells.  Humus  con^ 
cbaceuSf  from  the  province  of  Helfingeland, 
at  Uddevajla  in  the  province  of  Halland, 
and  in  the  French  ilrata  of  earth  and 
chalk- 

2,  Indurated,  PetrefaSia  calcarea. 

a^    Changed   and    filled  with  folid    lime- 
flone. 
X.  In  form  of  animals. 
2.  In  form  of  vegetables. 

3.  That  they  are  mod  commonly  found  in  ftrata  of  mart, 
chalky  limc-ftone|  or  clay:  fcldom  in  fand«{):one ;  dill  more 
rarely  in  gypfum ;  but  never  in  gneifs,  granite,  bafaltes,  or 
flioeri.  But  they  fometimes  occur  among  pyrites,  ^and 
ores  of  iron,  copper,  and  fiiver;  and 'almoin  always  eon* 
fift  of  that  fpecies  of  earth,  ftone,  or  other  mineral,  that 
furrounds  them ;  fometimes  of  filex,  agate,  or  cornelian. 

4.  That  they  are  found  in  climates,  where  their  originals 
could  not  have  exifted* 

5.  That  tbofe  found  in  Jlate^  or  clay^  are  comprefled  and 
flattened.     Jhi  Editor  from  Kirwan. 

Fouiid 
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Found  in  the  ifland  of  GottTand* 
6.  Clianged  into  a  calcareous  fpar,  Petre^ 
fadla  calcarea fpatofa. 
J«  In  form  of  animals. 

« 

The  (hells  in  Balfberget  in  the  province  of 
Skone. 
a.  In  form  of  vegetables  \b\ 


SECT.     425.     (28a.) 

J9.  Extraneous  bodies  changed  into  a  flinty 
fubftance.  Siliceous  changes.  Larva. 
Thefe  are  like  the  flint, 

[^j  Shells  and  corals  are  indeed  coinpofed  of  limy  matter, 
even  when  their  animals  dill  dwell  in  them ;  neverthelefs,  al* 
though  they  are  not  changed  in  regard  to  thctr  principle, 
yet  they  are  reckoned  among  the  petrefa<S^ioiift,  as  foon  srt 
the  particles  of  the  calcareous  fubllnnces  h4ve  obtained  a 
new  iituation ;  for  exaaiple,  when  they  are  beconiu;  fparry, 
when  they  have  been  filled  with  a  calcareous  earth,  eithl^r 
hardened  or  loofe,  or  when  they  lie  in  the  flr^ta  of  tte 
earth.  Thefe  form  the  greateft  part  of  foirtl  coile^tioot, 
which  are  fo  indudriouily  made,  often  without  any  rcgtird  to 
the  only  and  principal  ufe  they  can  be  of,. viz.  tli^t  of  enrich* 
ing  zoology.  Mineralogilfs  are  fatisiied  with  feeing  the 
poifibility  of  the  changes  the  Hme-Aone  under^es  in  regard 
to  its  particles,  and  alio  with  receiving fome  iq&ght  into  theaU 
teration  which  the  earth  has  b^en  lubje&  to,  from  the  ilrata 
which  are  now  found  in  it. 

The  calcined  (hells,  or  thofe  which  have  been  changed 
into  limy  and  chalky  matter,  are  fit  to  make  lime,  and  are 
iliii  more  fe^viceable  as  a  manure*  The  iodurared '  ferv% 
only  to  make  grottos.  No  gypfeous  petrefadions  are  knowQ, 
if  fuch  are  not  found  in  the  Periian  alabader ;  for  Mr.  Chat* 
din  fays,  that  he  has  fecn  a  lizai'd  included  in  that  ilone« 

'M  1X1  m  3  I.  Indurated, 
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^  jj,.  Changed  into  flints. 

I.    Carhelians   in    form   of  fhells,    from  the 

river  Tomm  in  Siberia. 
s;.  Ag<^t  in  forrn  of  wood,     Such  a  piece  is 
'  faid  to  be  in  the  collcftion  of  Count  Tefliiif 

3.  Coralloids  of  white  flint,  {Millepord)  found 
in  Gottland. 

4.  Wood  of  yellow  flint,     Italy,  Adrianople, 
a;id  Lpughneagh,  a  lake  in  Ireland* 


'      S  E  C  T.    426.    (283.) 

•     •     1 »  .  - 

C  Extraneous  bodies  changed  iqto  clay.    Ar^ 
gUlaciedus  changes,  Larv^ie  ar^illace^. 
,    tf,  Xopifi  and  friaWe. 
•I.  Of  porcellane  clay.  , 
a.  Ill  form  of  vegetables. 
A  piece  of  white  porcellane  clay  from  Ja- 
pan,   with  all  the    marks  of  the  root  or   a 
tree,    has  been  obferved  in  a  certain  coUec-^ 
fion. 

'.    b.  Ijid prated. 

1.  In  an  unknown  clay.     See  page  yy^  a. 
a.  In  form  of  vegetables.     Ojieocoll^i     It  is 
faid  to  be  changed  roots  of  the  poplar  tree, 
and  not  to  copfift  of  any  calcareous  fub-' 
-         fiance.     See  the  Phyjicahche  Be/ujilgtdgen. 
^     A  fort  of  foflil  ivory  is  faid  to  be  found, 
lyhich  has  the  properties  of  a  clay  j  but  I  do 
not  kuow  ii  it  is  rightly  examined. 

SECT. 
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SECT.    427.    (284.) 

2,  Saline  extraneous  bodies,  or  fuch  as  are  pe- 
netrated by  mineral  falts.  Corpora  peregrina 
tnfalita.     Larvae  infalitie. 
Jl.  With  the  vitriol  of  iron,  Vitriolo  martis 
infalita. 

1.  Animals. 

a.  Human  bodies  have  been  twice  found 
in  the  mine  at  Falun  in  Dalarne  ;  the  laft 
was  kept  a  good  many  years  in  a  glafs 
cafe,  but  began  at  laft  to  moulder  and  fall 
to  pieces. 

2.  Vegetables. 

a.  Turf,  and 

b.  Roots  of  trees. 

Thefe  are  found  in  water  ftrorigly  impreg- 
nated with  vitriol ;  for  inftance,  in  the  moor 
at  Ofterfilfberget  in  Dalarne.  They  do  npt 
burn  with  a  flame,  but  only  like  a  coal  ia 
a  ftrong  fire;  neither  do  they  decay  in  the 
air. 


SECT.     428.    (285.) 

Extraneous  bodies  penetrated  by  mineral  in- 
flammable fubftance§,  or  mineral  phlogifton. 
Corpora  peregrina  pblogijlis  minerallbu^  impreg^ 
nata. 

M  m  m  4       A.  Penetrated 
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I 

A.   Penetrated  by  the    fubftance  of   pit-coal, 

Lithantrace  impregnata . 
X.    Vegetables,   which  commonly  have  been 

woods,  or  appertaining  to  them. 

a.  Fully  faturated.     Xyagas.  Jet.    See  Se3. 

240.  p.  4t73- 
The  jet  is  of  a  folid  (hining  texture.     From 
Bngland,    Boferup  in  Skone,    and  thq  Black 
Sea^  : 

hi  Not  perfedly  faturated.  Mumia  vegeta-^ 
bills.  Is  loofc,  refenibles  umbre,  and 
may  be  ufed  as  fugh.     From  Boferup, 


^      S  E  C  T,    41^9.    (286.) 

B.  Penetrated  by  rock  oil  or  alphaltum,  Cor-- 
pot  a  peregrina  petroleofeu  ofphalto  impregnata. 
I.  Vegetables. 
^.  Turf  in  the  province  of  Skone, 
The  Egyptian  mummies  cannot  have  any 
place  here,  fince  art  alone  is  the  occafion  that 
^thofe  human  bodies  have  in  length  of  tir^e 
been   penetrated   by   the   afphaltqm,    in  the 
fame  manner  as  has  happened  naturally  to  the 
WQod  in  pit-coal  (Irata  (Sedt.  428.) 


S  E  C  T.    430.     (28;.) 

C.  Penetrated  by  fulphur  which  has  diffolvcd 
iron,  or  by  niarcafite  ^nd  pyrites,  Pyrite  im* 
pregnata.     Petrefadla  tyrttacea. 


I.  Human. 
a.  Bivalves, 
bp  Univalves,  and 
f.  Infers. 
In  the  alum  flate  at  Apdrarum  lb  Skoue. 


SECT.    431-     (288.) 

4.  Metals  in  the  form  of  extraneous  bodies. 
Larva  metallifer^e. 
A.  Silver,  Larva  argentifera. 
J.  Native. 

a^  On  the  furfaces  of  (hells.  England. 
2.  Mineralifed  with  copper  and  fulphur. 
a.  Fahlertz  or  grey  filver  ore  (Se6t.  272.  and 
276.)in  form  of  cars  of  corn,  &c.  and  fup- 
pofea  to  be  vegetables,  are  found  in  argil- 
laceous (late  at  Frankenberg  and  Tahlit-^ 
teren  in  Heffc. 


SECT.     432.     (289.) 

B.  Copper,  Larva  cuprifera. 

I.  Copper  in  form  of  calx.   Cuprum  calci'^ 
forme  corpora  peregrina  ingrejfum. 
a.  In  form  of  animals,  or  of  parts  belong- 
ing to  them. 
I.  Ivory,    and  other  bones  of  the  elephant* 
The  Turquois  or  Turky  ftone :  It  is  of  t 

blueifli 


go6  Petref^actions,  S&St.  434; 

blueifti  green  colour,  and  much  valued  in 

theEaft.     See  SeSl.  323,  /.  686. 

At  Simore  in  Languedoc  bones  of  animals 
are  dug,  which  during  the  calcination  alTume 
a  blue  colour;  but  it  is  hot  probable  that  the 
blue  colour  is  owing  to  copper. 


SECT.     433.     (290.) 

2.    Mineralifed    copper,    which    impregnates 
'  extraineous    bodies.     Cuprum    miner altfatum 
corpora  pere^rina  ingrejfum. 

A.  With  fulphur  and  iron.  The  yellow  or 
marcafitic^  we  that  impregnates 

X.'  Animals. 

a.  Shelts',  ■  from  Hagaticnns  SchurfF  and 
Jarlflberg  in  Norway.  Thcfe  (hells  lye 
upbii  a  loadftone, 

b.  In  form  of  fi(h,  from  Eeifleben,  Mans- 
feld,   and  Ofterode,  in  Germany. 

B.  With  fulphur  and  filver.  Grey  filver 
ore  at  Fahlertz,  ]ike  ears  of  corn,  from 
the  flate  quarries  in  Hefle  (Se£l.  431.) 


C.  Changes  into  iron,  Larva  Jerrif era. 

\.  Iron  in  form  of  calx,  which  has  aflumcd 
the  place  or  the  (hape  of  extraneous  bodies, 
Ferrum  cakiforme  corpora  peregrina  ingrejfum. 

a.  Loofe, 
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a.  Loofe,  Larva  ochracece. 
I.  Of  vegetables, 

Roojs  af  trees,  from  the  lake  Langelmi  in 
Finland ;  See  the  Ads  of  the  Swedilh  Aca* 
Attfiy _oi  ^c\tv\^%  for  the  year  1742. 
b.  Indurated,  Larva  bamatitka. 

I .  Of  vegetable^. 

Wood,  from  Orbiffau  in  Bohemia* 


SECT.    435.    (292.) 

\ 

3,  Iron,mineraHf<;d,  i^fluraing  the  (hape  of  ex- 
traneous bodies,   i'Vrr^/w  miner altfatum  cor^ 
ford  peregrina  tngreffum. 
a*    Mlneralifed   with   fulphur.     Marcafite. 
Larva  Pyritacea.     Sed.  4^0. 


SECT.     436.     (293-) 

4.  Extraneous  bodies  decompofing,    or  in  a 
way  of  deftrudion,  Corpora  peregrina  In  gra^ 
dibus  dejiru^ionis  conftderata.     Mould,    Hu^ 
mus.     Turf,   T^urba. 
vf.  From  animals.    Animal  mould.  Humus 

animalis. 

i.  Shells.    Humus  conchaceus. 

^.  Mould  of  other  animals,  Humus  diverforum 
animalium. 

B.  Vegetable  mould.  Humus  vegetabtlis  [c\ 

I.  Turf, 

[^]  All  the  kinds  of  mould  contaia  fome  of  the  inflammable 
fubilance,  which  has  remained  in  them  from  the  vegetables 
or  apimals  ^  and  they  are  nlore  or  lefs  black,  in  proportion 

as 
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I.  Turf,  Turh. 
a.  Solid,    and  hardening  in  the  air,  Tur^a 
foJida  dere  indurefcens.     Is  the  bcft  of  this 
kind  to  be  ufed  for  fuel,  and  comes  neareft 
to  the  pit-coals.     It  often  contains  a  little 
of  the  vitriolic  acid. 
h.    Lamellatcd  turf,    Ttkrha  foUata.     This 
is  in  the  firft  degree  of  the  dcftrudion. 
a*  Mould  of  lakes,  Humus  lacNjtris.     7  his  is 
a  black  mould.   Which   is   edulcorated   by 
water. 
3.  Black  mould,  Hiif^tti  i7/^r. 

This  is  univerfally  known,  and  covers  the 
furfaces  of  that  loofc  earth  in  which  vegetables 
thrive  Ijcft. 

SECT. 

i— .  ■ — —^ -pii-— 

fts  they  contain  more  or  lefs  of  this  phlogiflon.  I  ha^ve 
ranked  them  in  this  place,  that  they  might  not  be  totally 
excluded.  They  are  eMe  -z  mtdiunh  uniens  between  all  the 
three  kingdoms  of  nature :  and  it  may  reafonably  be  afked, 
if  all  forts  o£  earth  do  not  in  form  of^ery  minute  particles 
enter  into^  the  compofition  of  vegetabtet  and  animals,  after 
which  they  exift  for  fome  time  in  form 'of  mould,  until  the 
phlogifion  is  again  feparated.    fhe  Autborl      * 

The  black  mould  yields  by  diftillatioi^^oily  and  alkaline 
fubdance.  Humus  atra  {fays  Walleritis)  deJlUhi  Une  dat 
phlcgm^^  plu$.  minus  pro  ratkne  ficclTdUs  i  ii  Spiritum  itcrena 
foetidumy  qui  jquo  obfcuriari  diftitlat  cotorei  to  magis  Mcrisi^ 
impynumaiicus^  mn iamen-fsXmvt*^  utpttenie'eum aci'dis  niccum 
alkalinis  effervifccens^  fed  oUofm  fpiritui  ta'rtari  odotrt  it  japorg 
Jtmilis  :  3.  Et  dfnique  quidpiam  oleofl  rubentis. — In  Engiiyh. 
The  black,  mould  affords,  when:  diHilled,  more  or  lefs  phlegm, 
according  to  the  degree  of  its  drynefs :  adly,  a  (harp  fetid 
liquor,  which,  is  more  acid  and  empyreumatic  in  proportion 
as  it  is  pi  a  cfarker  :  colour :  but  it  neither  efferrefccs 
with  acids  nor  alkalis  ;  has  an  oleaginous  appearance, 
and  refemblesy  both  in  tafie  and  fmell^  the  fpirit  of  "tar- 

tar 
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SECT.    437-    (294-) 


The  THIRD  ORDER. 


NATURAL  SLAGS, 

Scoria  Fulcanorum  \jd]0 

Slags  are  found  in  great ajbundance  in  many 
places  in  the  world,  not  only  where  volcanos 

yet 

tar   and  laiHy,     a  froall    quantity  of   a  reddiih  oiU     The 

[dl  I.  Volcanos,  or  barhmg  mountains,  are  peculiar  to. 
no  climate,  and  have  been  obferved  in  every  quarter  of  the 
globe,  as  Kirwan  obfenres.  They  have  no  neceiTary  or  re- 
gular connection  with  thofe  of  other  mountains  j  it  feemtt 
howeveri  that  the  contrary  is  fometimes  the  cafe,  av  mount 
^tna,  or  Gibello,  in  the  iiland  of  Sicily,  has  been  obierved 
to  have  made  fome  extraordinary  explofions,  when  Vefuvias 
in  Italy  was  in  its  greateA  convulfions. 

a,  Thefe  burning  mountains  are  of  various  fizes,  that  of 
Tana  in  the  Pacific  Ocean  is  no  higher  than  450  feet ;  but 
others  of  the  kind  are  cpniiderably  high,  ^tna  in  the 
iiland  of  Sicily  is  above  14  times  higher,  vi%.  10,954 />//«  ac* 
cording  to  whiit  is^  faid  in  the  Phil.  Tranf*  vol.  ^•.  p.  59;. 
Thefe  mountains  generally  form  lofty  fpiret  interiHiUy  fhoiped 
bke  ail  inverted  cone,  placed  on  a  broad  bafis,  which  is  up- 
wards ;  this  is  called  the  Crater  of  the  Volcano,  aiKl  through 
it  the  lava  and  other  ejedted  matters  generally  pafs ;  thougli 
ii  fometimes  burds  from  the  ildesi,  and  evea  from  thc^  bottom 
of  the  mountain.  Sometimes,  alfo  the  crater  falls  in,  and  is 
effaced.  In  extinguiihed  volcanos  it  is  oft^a  filled  with  wa- 
ter, and  forms  thofe  lakes  that  are  obfcrved  on  the  fummiti 
pf  various  inountalas, 

.      S  '3-  Both 
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yet  exift,  but  likewife  where  no  fubterrane- 
ous  fire  is  now  known.  Yet,  according  to  our 
opinions,  they  cannot  be  produced  but  by  means 

of 


3.  Both  the  crater,  and  bafis  of  many  volcapos,  confift  of 
lavas,  cither  folid  and  intire,  or  decompofed,  nearly  as  low 
as  the  level  of  the  fea  :  but  they  finally  reft  upon  granite^  as 
the  volcanos  of  Peru ;  or  on  Sbiftus^  as  the  cxtinguilhed  voU 
cano$  of  Hejfe  and  Bohemia ;  or,  finally,  on  lime-ftone^  as  thofe 
of  SiUJiay  the  yicentine  ^Ips^  and  mount  Fefuvius  in  Italy. 
The  decompofed  and  undecompofed  lavas  form  irregular 
ftrata,  that  are  never  parallel  to  each  other ;  and,  beiides 
/Vo«,  of  which  they  contain  from  20  to  25  per  eent.  fulphufy 
and  fome  fragments  oi  copper^  antimony^  and  arfetfic^  they 
contain  no  other  ores. 

4*  The  immenfe  quantities  of  matter  thrown  up,  at  dif- 
ferent periods,  by  volcanos,  without  leflening  the  apparent 
bulk  of  their  mountains,  fhew  that  the  feat  of  thefe  fires 
ipuft  be  feveral  miles,  perhaps  Hundreds  of  miles,  below  the 
furface  of  the  fea ;  and  in  fa6t  there  are  records  of  vari- 
Qiis  volcanic  e;xpiofion8  under  the  bottom  of  the  fea,  one  of 
which  happened  a  few  years  ago  near  Iceland.  And,  as  iron 
xxmkes  from  f  to  ^  of  all  thefe  ejedtions,  we  may  infer,  that 
the  interior  parts  of  the  earth  confift  chiefly  of  this  metal, 
its  ores,  and  thofe  ftones  that  contain  it,  whofe  greater  or 
lefler  dephlogiftication  in  different  parts  may  caufe  the 
variation  of  the  magnetic  diredlion  in  various  places  of  the 
globe. 

5.  It  is  well  known  that  martial  pyrites,  being  moiftened, 
acquire  heat,  stnd  if  there  be  the  concourfc  of  pure  air,  it 
will  burft  into  aduai  flanlie;  but  when  there  is  no  fuch  com- 
munication. We  HWy  fuppofe  that  the  heated  pyrites  may  be 
ill  contad  with 'WK*ti;tfrf'(pag.  859),  and  petrol  (Seft.  236, 
and  that  the  flame  niwiy  be  fed  by  the^/7a/  or  dephlogi/licated 
Mtr  that  is  produced  from  thofe  fubftances  which  are  known 
to  afford  it,  in  the  lame  manner  as  nitre  is  employed 
to  entertain  the^a^e  in  the  modem  manufadtories  of  vitriolic 
acid» 

'  6.  As  to  the  cxplofion  or  eruption  of  the  melted  dtrd  fcorified 
waiters  thrown  otlt  by  the  volcanic  mouths,  it  may  naturally 
arifc  from  large  quantities  of  water,  which  enter  by  fomef 

crackS| 
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of  fire.     Thefe  are -not  properly  to  be  called 
natural,  fince  they  have   marks  of  violence, ' 
and  of  the  lafl  change  that  mineral  bodies  caa 

fuffer 

cracks,  aad  hollow  communications,  formed  by  the  weather- 
ing of  the  interior  veins  of  foft  fubftaaces  between  the  moun- 
tains and  the  fea,  rivers,  or  fources  of  water,  in  the  neigh- 
bourhood of  them  ;  or  elfe  the  water  may  be  naturally  pro- 
duced within  thofe  enormous  cavities  on  the  infide  of  the  vol- 
canic mountains ;  iince  it  has  been  la|ely  difcovered  (or  at  leaft 
aflerted)  by  fome  naturalifts,  that  this  fluid  fubftance  may 
be  formed  by  the  intimate  union  and  deflagration  of  inflam^ 
mable  and  dephlo^ijlicatid  air. 

7.  If  the  mals  of  the  water  Jjc  fufiicieiitly  great,  it  will 
extinguifli  the  flre  that  liad  been  lighted.  On  the  contrary, 
if  the  water  be  in  a  lefs  proportion,  it  will  fuddenly  be  con- 
verted into  vapour,  whofe  elailic  force  is  known  to  bo 
feveral  thoufand  times  greater  than  that  of  gun-powder. 
If  the  fuperincumbent  weight  be  too  great,  it  may  caufe 
earthquakes  j  but  it  will  propel  both  the  melted  and  diluteii 
matters  laterally  towards  the  mouth  of  the  volcano,  where, 
meeting  with  the  leaft  refiftance,  it  will  expel  them,  together 
with  aU  the  unmclted  ftony  mafles  it  meets*  with  in  i^ 
paflage. 

8.  It  is  eafily  conceived,  that  before  the  denfe,  foakcd, 
and    fufed   matters    be   ejed^ed,    the   expanded   air   of  the 
volcano  will  firft  be  forced  out,  and  qarry  with  it  the  afhet 
and  loofer  ftones  adhering  to  its  fides  and  crater,  as  have 
been  obferved  by  eye  witnefles,    and  various   hiftorialis,  to 
great  diftances.    In  the  explofion  of  VefUvius,  on  March  ji, 
1767,  there  were  large  blocks  of  ftone,  above  20  tons  or 
40,000  pounds  weight,  blown  above  200  feet  high  accorditfg 
to    Hamilton,    and    1200    feet   according  to   de   la    Torre. 
Bergman  fpeaks  of  a  rocky  block  of  about  1000  cubic  feet 
thrown  to  the  diftance  of  half  a  Swedifli  mile.     The  affies  dif 
the    eruptions,    in    1631,    went    fo   far    as    Ragufa^    Sap" 
J/Wtf,  and  even  to  Conftantlnople^  as  Braccini' aflerts,  (juotch 
by  B.  Dietrich,    in  his  notes  to  Ferher\  LetU'rs^  ^htth'^ 
account  of  the  prodigious  quantity  and  varieties  of  thdfe'Vo][- 
canic  ejedions  may  be  feen.  '  ' 

9.  Bdft 
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fufFcr  without  the  deflrudlon  of  the  world  j 
nor  are  they  artificial  according  to  the,  tini^er- 
fally  received  meaning  of  this  word.     When 

we 


^■'» 


9.  But  the  bafaltes,  amon^  thefe  volcanic  produdts,  de« 
ferves  to  be  mentioned  in  a  more  particular  manner.  Our 
author  thought  that  they  belonged  to  a  very  different  kind, 
and  confounded  them  with  the  (hoerls,  as  appears  by  his  yzd 
and  following  fedtions,  at  p.  207,  and  following,  of  his  edi- 
tion, where  he  called  the  Shoerl,  or  Lapis  Comeus  of,  IVal- 
lerius*s  firft  edition,  by  the  name  of  Bafaltn.  Bergman,  in 
the  Se£^.  120  of  his  SaagrapbiWf  pointed  out  this  im-^ 
propriety,  which  has  been  corrected  in  the  prefent  edition. 

10.  Pliny^  in  his  36  book>  chap.  7,  aiTcrts,  that  the 
hafaltic  Jl^m  had  been  difcovcred  by  the  Egyptians  irfc 
Ethiopia ;  adly,  that  the  name  of  Ba/aiUs  had  been  given  td 

'\i ;  and  3dlyy  that  it  pofleifed  boch  the  colour'  and  bardnefis 
of  iron, 

^  IX.  Bergman,  Guetard,Kirwan,andoth^philofopher8,feenf 
to  have  decided,  upon  v6ry  plaufible  reafons,  which  the  firfl 
jiamed  philofopher  has  judicioufly  cxpofed  in  his  Treatife  de 
Produ^iis  VuUanlcis^  that  the  bafaltes  have  beea  formed  in 
the  humid  way^  from  the  ftuid  matters  formerly  cjc6led  by 
volcanos:  but  Defmareft,  Ferber,  Baron  de  Dietrich,  de 
St.  Fond,  and  other  learned  mien,  are  of  opinion,  that  the 
formation  of  thefe  wonderful  raaffes  were  produced  viajicca^ 
from  the  melted  or  fufed  matters  ejected  by  the  fame  vul- 
canos.  The  bafaltic  fubitance  is  indeed  far  from  the  true 
vitreous  itate;  aad^  when  urged  by  fire,  it  runs  into  a  black 
glafs,  whofe  texture  has  not  the  leaft  refemblance  to  that  of 
its  crude  ftate. 

ij.  Bafaltes  are  found  in  two  or  three  general  forms; 
(Cither  amorphous  in  malTes  of  all  fizes  and  thickneis.  Some- 
^times  lamellated  like  flate,  and  of  large  dimenfions,  and 
Ht  other  times  very  thick,  forming  foLid  blocks  from 
•the  finalleft  fize  to  that  of  the  whole  mountains.  The 
frapp,  already  mentioned  in  Se(5t.  410,  is  of  this  kind. 

^3,  The  moil  remarkable  bafaltes  are  thofe  of  a  columnar 
form  ;  they  arc  properly  pctyhidrical  and  polygonal,  being 
compofed  of  flat  (ides,  which  form  a  great  variety  of 
angles  betwcea  themfelves ;  but  they  cannot  be  called  cryflaU 
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we  perhaps  in  future  times  by  new  difcovered 
means  may  be  able  to  find  out  of  what  fort  of 
earth  ftones  are  compounded,   we  (hall 'ftill  be 

forced 


ifed^  bccaufe  they  never  exhibit  any  regular  figure  or  fym  • 
metrical  difpofiticn  of  parts,  and  of  courfe  they  cannot  b^ 
ranked  anriong  cryjials  or  Lryftallijed  bodies.  Some,  thougli 
Very  rare,  haVe  a  cyUfidrical  form,  like  colunnms,  fo  that  the 
tranfverfe  fedlion  is  a  true  circle,  ar\d  even  fome  have  been 
found  gf.  a. flattened  fliape,  having,  an  ellipfoide  for  their  lateral 
ftdion.     "      ,  -   '.^.     's  -  .     ,v 

Thefe  polygoii^  epluinns^^ojnfift^of  ^many  fides,  from 
5  to  II,  gnd  .fon>etirnc9 '^  mo^cij :  feldop  forming  iimilat* 
angles;  ^pd  afs  te  , their  liz^jvtliey. vary  very  much.  Some 
are  fou/id, -though  very.  rar^tyj.^fo,  fmalL^a^  to  deferve  the 
name  of-ip^niatiifej,- v/z«  fijpm  ^t\gi\$  tenths  m  breadth  to 
one  inch  and  a  half  in  length  ;   but  the  mdli  common  iized 

ones  are  fronl.j.to  li.-^^id  tpor§  iticjres^a  4^^^""^^^^>  ^"^  front 
1  to  16,  2 5j  dnd  30  feet  high..  ^     *- .^  -.^. 

14.  Bergman  alreri8,^tJi§tbqfaltk<;oliifnnsb^  been  found 
of  30,  40,- and  mo j-e -feet  high,  .and  jpf  enormous  thicknefs. 
Many  pf.greatg,-fdii|leQfions  arc  J^pund,'  as  Faujas  mentfons, 
near  the  caftle  oijiaflidey  andin  the  raquntain  of  Chenevari^ 
in  the  province  of  Ftverah  in  France^  meafuring,  3  \fett  ia 
thicknefs,  and,tS*or  16  feet  long.  There  are  others  flili 
more  vplumii[ious  in  the  Expailli  of  Velal  in  Auvergnt^  in 
the  ftates  of  Venice,  chiefly  about  Vicenza  in  Sicily^  and 
in  the  province  of  Antrim  in  Jr^Jand,  One  odogonal  prifm, 
from  this  laft  p]ace,-is  kept  in  the  Brivjh  Mufeum  of 
London,  whofe  weight  was  guefl^ed  by  Brunnich  to  be 
abo^t  1300  pounds,  .and  no  doubt  but  much  larger  flill  may 
-be  found  in  the  fatnc  and  other  pkces,    * 

15.  Solid  bowls,  or  globes,  and  even  of  an  ovai  form, 
have  been  found  alfo,  formed  out  of  the  bafaltic  fubflance. 
Some  of  an  unifornri  mafs,  and  others  dompofed  of  concentric 
crufls,  which  may  be  feparated  by  the  blow  of  a  hammer. 
A  large  and  very  Angular  one  of  this  kind  is  reprefented  in 
the  lafl:  plate  of  the  volcanic  Mineralogy  of  Faujas  de  St. 
Fond  printed  in  1784.  The  natural  procefs  by  which  poli- 
gonous  bafakes  fometimes  become  of,  a  fpherical  form,  by 
lofing  their  corners,  was  firft  obfcrved  by  Meflieurs  the  Mar» 
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forced  to  flop  at  the  furface  of  them,   and  be 
tontented  with  knowing  that  they  contain  a 

little 


quts  /le  Laiziery  BcJJln^  and  Delarbre^  in  the  mountains  of 
Auvergne  in  France.  See  the  account  given ^  by  the  laft 
named  gentleman^  in  Journal  de  Phyfique,  for  Augujl  1 787, 
p.  135, 

16.  Another  fort  of  bafaltes  fhews  a  fibrous  texture,  like 
the  Albeftus,  though  their  colour  and  component  parts  are 
like  thofe  already  defcribed. 

17.  But  the  mofl  numerous  columnar  bafaltes,  in  various 
countries,  are  of  the  articulated  kind,  each  confiding  of 
many  fmaller  prtfms  of  a  (hort  and  fimilar  form  in  their  fides, 
diCpofed  into  the  fame  number  of  angles,  and  under  th« 
fame  angular  inclination  to  one  another,  terminated  by  two 
horizontal  perpendicular  bafes,  of  which  one  is  concave  and 
the  other  convex,  having  a  roundifli  prominence  in  the  mid- 
dle, which  firs  exadtly  on  the  hollow  of  the  next  prifm. 
Thefc  polygonors  prifms,  or  columns,  iland  upright,  and 
fometimes  varioufly  inclined  to  the  horizon  ;  they  fland  very 
clofe  to  one  another,  leaving  only  fomc  chinks  between 
themfelvcs,  which  feldom  exceed  the  breadth  of  4  or  $ 
tenths  of  an  inch,  and  are  filled  for  the  mod  part  with  a 
calcareous  fpar,  that  often  covers  each  prifm  like  a  natural 
tarnifli.  ^ 

18.  This  circumftance  demonftrates,  that  the  volcanic 
lavas,  which  formed  thefe  bafaltic  prifms,  were  firfl  in  a 
fofc  ftate,  and  that  either  by  fimply  cooling,  or  by  the  eva- 
poration of  fomc  fubtle  mixture,  they  contrafted  their  di- 
menfions,  forming  themlelves  into  all  the  varieties  of  polygo- 
nous  ptifms ;  fuch  as  we  obferve  in  various  fimilar  circum- 
ilances.  That  kind  of  Indian  ware  from  China  and  Japan, 
whofc  outfide  furface  is  cracked  into  various  fmall  polygon?, 
may  ferve  a^  a  famplc  in  miniature  of  thefe  phaenomeua  :  and 
I  have  fecn  a  group  of  white  artificial  cryftals^  which  af- 
fumed,  by  cooling  in  the  oven,  a  bafaltic  form.  This  laft 
has  been  already  mentioned  by  Sir  Wm.  Hamilton  in  the  2d 
part  of  Phil.  Tranf.  for  1786,  p.  37^. 

19.  The  calcareous  fpar,  jufi  now  mentioned,  feem  to  dc* 
monftrate  alfo,  that  when  thefe  volcanic  fluid  fubftances  wem 
fettled^  gad  had  been  already  contracted  in  th^ir  dimenfions, 

r^cy 
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little  iron.    Mean  while  I  cannot  omit  them 
here,    lince  I   have  confidered   the   petrefac- 

tions} 

they  have  then  been  overflowed  by  an  inundation  of  diflblved 
calcareous  earthy  which  covered  their  furfaces,  and  filled 
their  chiftks  with  thofe  fparry  incruftations.  The  fame 
Sir  Wm.  Hamilton^  to  whofe  zeal  we  owe  great  elucidations 
ton  thefe  fubjedts,  afHrms^  that  the  lavas^  which  happened  CO 
.  l*im  in  their  fluid  ftate  to  thef  fea,  from  the  Etna^  and  from 
the  other  volcanic  mouths  in  the  iflands  of  Lipari^  have  af- 
filmed  the  form  of  prifmatic  bafaltes. 

iO.  This  regular  and  clofe  corrcfpondencfc  of  thdfe  pieces, 
that  form  the  horizontal  furface  oi  the  bafaltes  among  them* 
I'elves,  muft  leflfen  the  furpriie  of  thofe  who  travel  in  Italy^ 
^hcn  they  behold  the  many  and  extenfivc  parts  of  the  Via 
Jpp'ta^  and  of  other  aniienf  pavements  flill  remaining^  through 
many  miles^  in  various  roads,  in  the  neighbourhood  of  Rome^ 
and  other  parts,  formerly  inhabited  by  the  Romans^     Thefe 
old  p^ivements  are  compofed  of  large  brown  or  blackifli  an- 
gular ilones,  fo  well  adapted  to  each  other^  that  it  fhould 
require  an  immenfe  labour  to  be  framed  by  art ;  bilt  the  Ro*. 
XDans  undoubtedly  got  them  in  this  form  from  fome  bafaltie 
quarries,  fuch  as  have  been  lately  difcovered  in  various  parts 
Xii  Italy*     Neverthelefs,  the  labour  and  expence^  of  extradi* 
ing,  carrying,  and  fitting  them  to  their  public  roada,  mufl: . 
have  been  extremely  toilfome.     The  greatefl;  part  of  thofe 
large  tra6ts  of  fimilar  volcanic  productions^  not  only  iu  the 
Irijh  county  of  Antrim,  but  thofe  of  Vivarais  and  Auvergne 
in  France,  in  Italy,  and  in  Germany,  as  well  as  in  various 
other  provinces  of  Europe,  afford  certainly  the  fame  conve* 
niency  for  paving  modern  roads;  but  iu  all  probability  they 
never  will  vie,  at  lead:  by  their  durability,  for  fo  many  cen- 
turies to  come,  with  the  R  .nan  ones.    The  ancient  under-'- 
takings,  even  after  fo  many  agesj  flill  appear  to  have  been 
made  on  a  gigantic  fcale,  whilfl  the  moft  magnificent  at- 
tempts of  our  times  only  feem  to  be  like  the  work  of  a  race 
of  puny  pigmies,  in  comparifon  to  the  antient  monuments^ 

Bafaltes  are  of  various  colours  ;  for  the  moft  part  brown, 

or  black,  of  different  fhades^  fome  of  as  deep  a  black  as  the 

befl:  ebony ;    fome  are  blue'tjh^    gr^^^lft^h    Z^^J^    ^"^  "^  ^^ 

'•chrcous  yiUvw;^  or  itddijh  colour;  fome  sire  variegated  with 
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tions ;    and  therefore  I  will  enumerate  fome 
of  them,  according  to  their  external  marks. 

fmall  fpots  of  whitifli  ftioerb,  and  of  different  colours;  and 
fome  are  tranfparent  like  glafe,  which  iaft  are  employed  with; 
Aiccefs  in  blackglafs  manufadloriesy  for  making  bottles^  To 
this  laft  "belong  the  Lapis  Ohjidianus  of  Pliny,  the  IJlandic 
Agate  of  the  next  Se«5tionr,  and  the  Lopn  Gallinageous  hoot 
-Peru,  in  the  Sjwnifli  America,  which  by  ks  beautiful  black- 
,  -  nefs  ailimitates  w  a  laFge  black  biftl  of  the  craw  kind  in  that 
country,  called  GallinafO* 

21,  Mr.  Latrobe  told  me  that  he  had  feen  hr  Upper  Lufa- 
tia,  in  the  mfinor  of  Beriholjdo^ff  near  Herrnhut^  the  chief 
fettlemenrs  of  the  Moravian  brethren,  a  rock  of  granitfc^ 
which  apparently  burfts  afunder  by  a  vein  of  concentric^ 
bafaltes.  This  feems  to-  have  a  communication  with  a  conic 
hill  of  confiderable  height,  called  the  Hutbergy  which  con- 
iifts  of  bafaltes  covered  with  mould,  and  has  feveral  parties 
of  balattic  columns  at  the  top :  the  country  all  around  is^ 
covered  with  large  blocks  of  granite. 

23.  There,  are  alfo  found  bafaltes,  with  other  various  ex- 
tFaneous  bodies,  inclofed  in  their  maifes,  which  equally  (liew 
the  fufed  ftate  they  had  originally  fufFercd  ;  among  thefe  are 
cryftallized  JhatrUi  both  white  and  black,  calcareous  Jpars^ 
'zeolites,,  cryfolites^  faphyrSj  garnets,,  pieces  of  porphyry^  gra^ 
nitey  and  of  other  ftones.  But  the  ilioerls  and  white  garnet? 
that  are  found  imbeded  within  the  mafs  of  bafaltes,  they 
fcem  rather  formed  via  ficca ;  as  Fcrber  afferts,  ia  hi'» 
eleventh  letter^ 

24.  The  mafe  #hich  is  formed  into  the  bafaltic  fhape^ 
fcems  to  be  of  the  fame  very  kind  of  the  kva ;  but  more^ 
elaborated,  perhaps  by  a  longer  boiling,  baking,  or  roaftingy 
on  the  bowels  or  bottom  of  the  vulcanic  crater,  fiergnnan,  who 
analyfcd  various  malTes  of  bafaltes,  found  that  at  a  medium^ 
their  component  parts  con  lift  of  52  parts,  or  hundreds  of 
JiUceoiis    earth ;     1 5    of  argillaceous ;     8    of  mild   calcareous 

earthy  and  25  of  iron.  And  Faujas-de  Saint  Fond  gives  ther 
following  proportions,  viz,  ^(^  oi  Jiiiceous^  30  of  argillaceous^ 
I  a  of  calcareous  I  6  of  magnejian  earth  -,  and  8  of  iron*^  The 
Editor. 

■SECT. 
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SECT.    438.    (295.) 

/f.  Iceland  agat,  Achates  IJlandkus  nig£r. 

It  is  black,  folid,  and  of  a  glafly  texture; 
but  in  thin  pieces ;  it  is  greenifh  and  femi- 
tranfparent  like  glafs  bottles,  which  contain 
much  iroiu  The  moft  remarkable  is,  that 
fuch  large  foiid  mafles  are  found  of  ir,  that 
there  is  no  poflibilify  of  producing  the  like  in 
arty  glafshoufe. 

It  is  found  in  Iceland,  and  in  the  ifland  of 
Afcenfion.  The  jewellers  employ  it  as  an  agat, 
though  it  is  too  foft  to  refift  to  wear.  See  N"^  zi 
i^ the j^receding  note;  and  p,  473,  and  p-923. 

SECT.  439.    (296.) 

J5.  Rhenifli  millftone,  Lapis  molaris  Rhenanus. 
Is  blackifli  grey*  porous,  and  perfeftly  re- 
fembles  a  fort  of  flag  produced  by  Mount 
Vefuvius.  If  I  am  miftaken  in  this,  I  hope 
that  fomebody  elfe  will  defcribe  the  confti- 
tuent  parts  of  this  millftone* 


SECT.    440.     (297) 


jB.  Pumice  ftone,  Pumex  \/\. 


It  IS 


[^]  The  pumice   (lone,   or  B'lmftcin  of  the  Germans,   is 
father  a  volcanic  ejedioni  than  a  volcanic  produ<ftioa.   It  is 

N  n  n  3  of 
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It  is  very  porous  and  bliftered,  in  confequence 
of  which  it  is  fpecificall^  very  light.  It  re-.- 
fembles  that  frotny  flag  which  is  jproduged  iu 
pur  iron  furnaces, 

1.  White.  ^ 

2.  P^ck, 

The  colour  of  the  firft  is  perhaps  faded  or 
bleached,  becaufe  the  fecond  kind  comes  in 
that  ftate  from  the  labpratory  itfelf,  viz^  the 
VolcanoSf 
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D.  Pearl  flag,  Scoria  conflantes  g^lobulis  vitr^is 
conglomerafff. 

of  a  white^  reddijh'brown^  grey^  or  black  colour.  Its  con* 
fiflence  is  rough  and  poj^ous,  ponfifling  of  (lender  fibres 
parallel  to  each  other  ;  is  very  light,  and  fo  that  it  fwims  on 
water,  and  difficultly  gives  fire  with  fleel.  It  feems  to  have 
originally  been  an  afbeftos  decompofed  by  the  action  of  fire ; 
but,  on  obferving  the  appearance  of  that  glafly-flag  produced 
in  the  iron  furnaces,  which  quite  refembles  the  puniice-ftone, 
and  is  produced  from  the  calcareous  fluxes  to  help  thp  fufion 
of  fhe  ore,  jt  may  rather  ]be  attributed  to  that  kind  of  froth 
which  muft  be  formed  at  the  top  of  the  fufed  matters  in  the 
volcanic  craters.  100  parts,  according  to  Bergman,  contain 
from  6  to  15  of  magnefia,  with  a  fmall  proportion  of  cal- 
careous earth,  and  the  moft  part  of  filex. 

Mr.  Dolomiei)  has  lately  difcovered  at  Str^mbolt  another 
fort  of  pumieij  which  feefns  to  be  a  ferrugineous  granite, 
altered  by  fire. 

The  pumice-ftone  is  commonly  employed  to  rub  fmpoth 
and  polifh  the  furface  of  metals,  wood,  pafteboard,  (lone, 
and  of  other  matters,  as,  by  t;hc  harfli  and  brittle  particles  of 
its  fubftancc,  it  carries  off  the  crull  and  inequalities  of  the 
lurface  that  is  wanting  to  be  evened  and  fmoothcd.  The  Editor. 

Is 
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Is  compounded  of  white  and  greenifti  glafs 
particles,  which  feem  to  have  been  congluti- 
natcd  while  yet  foft,  or  in  fufion.  It  is  found 
on  the  ifle  of  Afeenfion. 


SECT.     442.     (299.) 

E.  Slag-fand  or  aflies.     Scon'i^  fulverukntaf 

Cineres  Vulcanorunii 

This  is  thrown  forth  of  the  volcanos,  in 
form  of  larger  or  fmaller  grains.  It  may 
perhaps  be  the  *  principle  of  the  Terra  Puz- 
zolana  (Se6l.  342.  ^?.),  becaufe  fuch  an  earth 
is  faid  at  this  time  to  cover  the  ruins  of  Her- 
culanum  near  Naples,  which,  hiftory  informs 
us,  was  deftroyed  by  a  volcano  during  an  earth* 
quake^ 


SECT.    443,     (300.) 

Observations  on  the  preceding  Slags  [/]• 

It  feems  as  if  we  could  not  go  any  farther 
ill   the  arrangement   of   bodies   belonging   to 

the 


[y]  The  fubftanc«s  ejefted  by  volcanos  are,  phiogifiicated^ 
fixed^  2ind .inflammable  ai^  ;  w<iter,  ajhes,  pumice  Jione^  Jiones 
that  have  undergone  no  fwfion,  and  lavas^  The  water  pro- 
ceeds partly  from  the  condenfed  vapours,  and  partly  from 
the  combination  mentioned  at  N^  6  of  the  lall  note  \^d\  or  at 
leaft  from  that  which  has  caufed  the  explofion,  as  already  de- 
scribed in  the  fame  note. 

Nun  4  if 
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the  mineral  kingdom,  than  to  the  black  mould 
(Se£l.  436.)  and  the  flags,  as  being  the  ex- 
tremes. 

However,  if  thefe  flags  likewife  decay,  and 
in  length  of  time  become  an  earth,  \vhich 
poflibly  may  happen  ;  there  is  then  a  new 
liibftance  beyond  them,  which  however  may 
return  back  and  circulate  again  in  fome  known 
form.  It  is  obvious  how  the  old  heaps  of  flags 
from  the  iron  furnaces  decay,  and  at  lafl:  .pro- 
duce vegetables,  which  cannot  be  afcribed  to  a 
black  mould  alone  carried  thither  by  the  wind. 
The  fame  may  perhaps  happen  with  the  na* 
tural  flags  in  the  open  air ;  but  we  do  not  know 
if  it  is  fo,  nor  what  different  forms  this  and 
every  other  earth,   which  circulates  in  animals 

and 


■MM)* 


If  the  allies  of  tjc  volcano  are  plentifully  moiflened  with 
water,  they  produce  that  kind  of  tufa  or  tophi ^  traas^  an4 
forty  all  wiiich  are  nearly  of  the  fame  kind.  Great  heaps  of 
iufa^  or  tojhi^  are  found  in  Italy,  forming  various  hills, 
and  covering  large  tracts  of  land,  from  whence  it  is  cut  and 
carried  for  making  the  walls,  vault?,  aqd  upper  ceilings  of 
houfes ;  it  is  a  very  foft  kind  of  flone,  extremely  advantageous 
for  thefe  purpofcs,  on  account  of  its  fmall  weight,  and  of  being 
cafily  ciit  into  any  form.  The  inhabitants  of  Umbria,  and 
other  paits  of  Italy,  dig,  with  very  little  labour,  various 
fubterraneous,  corridores,  and  large  excavations  under  earth, 
where  they  keep  wines,  and  maqy  provilions  quite  free  from 
the  irreg'Jilaiities  and  cxcefles  of  temperature.     See  the  note^ 

tQp-ny  ; 

Tilt  lava,  according  to  Kirwan,  is  the  immediate  produce 

<)f  liquefadion,  or  vitrification,   by  the  volcanic   fires ;   an4 

muft  be  diftingiiifned  from  their  other  produ^lions  of  the 

fame  ejc6ied  ac  the  fame  time,  having  been  aff^ded  by  the 

>vater,  either  in  a  liquid  or  fluid  ftate. 

All  lavas  are  more  or  lefs  magnetic;  give  fife  with  fteel, 

fire  generally  of  a  granular  texture,  ai^d  fnfiblc.^^ry^,    Moft 

4  of 


Sefl:.  443.     Volcanic  Products.  921 

and  vegetables,  further  affumes.  However,  in 
fuch  circumftances,  as  their  particles  become 
or  are  already  very  minute,  and  moft  part  of 
the  phlogifton  becomes  volatile,  when  afted 
upon  by  heat  or  fire,  it  feems  probable,  that, 
by  a  flow  fepartion  of  the  phlogifton,  or  a 
union  by  means  of  falts,  this  earth  is  more  apt 
to  become  a^  clay,  provided  it  is  not  by  any 
previous  revolution  laid  in  fuch  places  as  ta 
change  it  into  flate,  pit- coal,  &c. 

If  at  any  time  it  (hould  happen  that  a  vol- 
cano (hould  burft  out  of  a  mountani,  whole 
ftrata  we  knew  before,  we  could  at  leaft 
imagine  fome  reafons  for  this  wonderful  efFedt. 
However,  the  learned  would  neverthelefs,  per- 
haps,  want  fome  knowledge  about  the  fub- 

ftances 


of  them  are  decompofa))le  by  long  expofure  to  the  air, 
fooner  or  later,  according  to  the  proportion  of  iron  and  cal- 
careous earth  they  contain;  and  according  as  they  were  more 
pr  lefs  perfectly  melted.  By  the  obfervations  of  Sir  William 
Hamilton,  the  lava  of  Vefuvius  forme  one  or  two  feet  of 
mould  in  loco  years.  This  bed  being  afterwards  covered 
with  frefh  lava  from  another  explofion;  and  this,  after 
mouldering  by  thofe  of  ftill  later  eruptions,  affords  fome 
ground  for  calculating  the  age  of  the  volcano,  at  leafl  within 
certain  limits.  Recupero,  a  canon  of  the  cathedral  of  Catania 
in  Sicily,  fays,  that  if  it  be  allowed  to  judge  by  the  number 
of  the  lavas  found  in  Mount  Etna,  difpofed  in  alternate  flrata 
with  vegetable  earth,  there  mufl  have  been  the  fpace  of 
I4,coo  years  to  be  formed  from  the  deepefl  to  the  upper 
one. 

Lavas  may  be  reduced  to  thefe  3  varieties,  vt%»  cellular^ 
compact^  and  v'ltreou- .  The  cellular  underwent  only  the 
full  and  loweJl:  degree  of  fufion,  being  juft  mollified 
and  heated  to  expcil  the^;ir/  air  contained  in  the  argillaceous 
particles.  Hence  they  abound  in  laall  cavities  ariiing  from 
•  th9 
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fiances  of  the  ftrata,  and  the  manner  of  their 
formation ;  fince  in  this  circumftance  water 
and  other  obftacles  have  hindered  people  too 
tnuch  from  making  the  due  obfervations 
thereon. 

Meanwhile,  the  more  we  coniider,  on  the 

one  part,  all  the  modification  and  alterations 

th€  earths  undergo  by  means  of  fire  and  water, 

'^hy  the  free  or  impeded  accefs  of  the  air/  by  the 

volatility   and    attraftion    of    the    acid    falts, 

whereby  arc  produced  folution  and  hardening, 

compoiition  and  feparation  ;  and,  on  the  other 

part,  reflect  on  the  fhortnefs  of  a  man's  life, 

.  perhaps  alfo  dedicated  to  other  bufinefs,  on  the 

•  difpculty  of  obfervbg  the  fubterraneous  cft'efts, 

and 
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the  expandon  of  that  air,  after  it  had  recovered  its  elaflic 
flate  ;  orf  this  account  they  are  often  fo  light,  as  to  float  for 
fomc  time  on  water,  and  have  been  miftaken  for  pumice- 
^ones.  Their  colour  is  black,  grey,  brown,  or  reddifti 
brown ;  and  their  cavities  arc  even  filled  with  cryftalli- 
zations :  of  this  fort  is  the  black  cellular  mill  flone  of  the 
Rhine ^  mentioned  in  Se6t.  439, 

Thcfe  floues  contain  from  45  to  50  per  cent,  of  fi/ex ;  from 
1 5  to  20  of  iron ;  4  or  5  of  pure  calcareous  earth ;  and  the 
remainder  is  argi/l. 

The  compaSi  lavas  have  undergone  a  more  perfed  degree 
of  fufion  ;  yet  they  are  not  entirely  deftitute  of  cavities, 
which  contain  finer  cryflals,  or  pieces  more  perfectly  vi- 
trified ;  their  colour  is  ^lack  or  brown  ;  their  fradlure  is  flill 
obfcure  and  not  glalTy,  as  the  ftones  themfelves  are  opake. 
If  not  cracked,  they  give  a  clear  found  when  flruck»  Their 
conftituent  parts  are  the  fame  as  the  preceding  ones.  The 
nfual  fluxes  attack  them  with  difficulty ;  and  microcomic  fait 
has  fcarccly  any  power  over  them. 

The  vitreous  lava  has  been  more  compleatly  melted,  and 
forms  vitrifications  of  different  colours,  generally  black  or 

»fh9 
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and  oil  feveral  things,  which  prevent  the 
making  clifcoveries,  by  which  \\e  niight  find 
out  iqme  eafier  naeans  to  attain  true  knowledge 
by  judicious  experiments ;  the  more  we  fh'ail 
find  what  is  wanted  to  form  mineral  fyftems,, 
and  for  tliis  reafon  be  apt  to  excufe  the  faults 
of  thofe  which  have  been  hitherto  publiflied. 

From  thofe  who  of  themfelves-  are  fufcep- 
tible  of  thefe  fentiments,  I  fuffer  with  pleafure 
that  judgement,  which  I  am  myfelf  ready  to 
pronounce  upon  this  Eflay : 

Tranfeat  cum  aeteris. 

afti-coloiired,  ra^ply  blue  or  greepifti.  According  to  the 
analyfis  made  by  liergman  of  this  lava,  it  afforded  40 
per  cent,  oi  Jilex^  3S  ^^  ^^^g^^K  4  of  pure  calcareoui  earthy 
and  12  of  iton.  Another  fpechnen  from  the  Lipari  iflands, 
afforded  69  of  filex,  22  of  argill,  and  9  of  iron.  Thefe 
lavas  melt  very  difficultly  per  fe.  The  hlnck  Agate  of  Iceland^ 
defcribed  in  Se6l.  438,  called  otherwife  the  Lapis  iJbfidianus^ 
and  Piedra  de  Gailinafo^  mentioned  in  N^  21  of  note  [^1  to 
pag.  916.  is  of  this  kind  of  lava,  and  has  the  fame  component 
parts. 

The  harder  fort  of  pitch  Jione^  which  gives  fire  with  flccl, 
belongs  to  this  fpecies.  This  flonc  is  of  a  greyifii,  greenifb 
black,  red,  or  brown  colour ;  has  a  glafly  appearance,  of  a 
femi-vitrified  fubftances  ;  and  li.elts  ealily  perfe.  It  often 
contains  heterogeneous  fubftances.  Its  component  parts  are 
65  per  cent,  oi  ftlex^  16  of  argiil^  and  4  of  iron;  the  14 
wanting  parts  were  diflipated  in  the  analylis  made  by  Wieg- 
leb,  as  Kirwan  afferts. 

Tlje   beds   of    lava   are   deepeft    and    xiarroweft    in   the 

proximity  of  the  crater ;  and  broader  and  fhallower  as  they 

are   more  diftant,  iinlefs  fome   valley   intervenes ;    pumice- 

Jlone  and  ajhei  lie  l>ill  more  diftant.    From  thefe^  obfervarions, 

fays  Kirwan,  extinguifhed  volcanos  are  traced. 

The  Bafaltic  mountains,  wbich  are  very  common  in 
Sweden,  feem.to  owe  their  origin  to  fub-marinc  volcanos. 
Thg  Editor.  j 
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§  I.  fTH HAT  Science  which  teaches  us  the 
X  properties  of  mineral  bodies^  and  by 
which  we  learn  how  to  charadterize^  diftin* 
guilhy  and  clafs  them  into  a  proper  order,  i* 
called  Mineralogy.  This^  like  all  other  fciences, 
when  rightly  cultivated,  and  employed  to  its 
proper  end  (the  Public  Good),  furnifhes  us 
with  many  ufeful  difcoveries,  in  proportion  a* 
it  increafes. 

§  2.  Though  mineralogy  has  been  ftudied 
for  feVeral  ages,  yet  its  progrefs  has  been  very 
flow. 

Some  learned  men  have,  indeed,  endea- 
voured to  bring  it  intofome  fyftematical  order; 
But  as  the  paffion  for  only  colleding  minerals 
and  foffils  has  flill  predonrinated  over  that  of 
enquiring  into  the  nature  of  the  fubjedts  them* 
felves,  they  have  for  the  moft  part^  met  with 
but  very  little  fuccefs,  ^  Thofe  who  were  mere 
ColleSlorSy  being  fuperior  in  number  to  the 
fcientific  men^  or  true  Miner alogtjis^  and  having 
more  opportunities  of  getting  new  Ipecimcns^ 
were  nnoft  of  them  not  lb  communicative  to 
the  latter  as  they  ought  to  have  been.  Some 
of  thele,.  were  wholly  taken  up  in  gathering 

together 
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together  immenfe  heaps  of  things^  feetnhlg  'dU 
moft  refolved  to  get  the  whole  of  l^ature  inta 
their  cabinets,  without  having  regard  to  any 
true  order ;  while  others,  propofing  to  corre^ 
this  Tnconvenience,  would  pretend  to  fome  in- 
terior knowledge,  as  if  that  had  been  a  confe- 
quence  of  their  coUeftion ;  and  by  that  fell 
into  a  ftill  greater  extravagance. 

All  this  certainly  hindered  mineralogifls 
froDfi  improving  much  in  the  fcience  ;  but, 
happily,  thofe  times  ?.re  paft.  The  world  is 
grown  more  reafonablc  at  prefent,*  and  Mi- 
neralogy leems  to  be  more  and  more  encou- 
raged. 

The  great  utility  df  the  mineral  bodies 
already  known^  promifes  us  a  much  greater 
advantage  from  the  ftudy  of  this  fcience,  thai> 
the  mere  pleafuffe  of  collecting.  But,  in  order 
to  come  at  this  advantage,  we  ought  to  (earch 
into  the  very  principles  of  thefe  bodies,  that 
we  may  be  certain  of  not  deceiving  ourfelves 
in  our  judgement  concerning  them. 

§  3.  As  the  principal  intention  of  culti- 
vating Mineralogy  is  to  difcover  the  oeconomi- 
cal  ufe  of  minerals,  it  is  neceflary  to  know 
every  mineral  body  in  regard  to  all  its  effeds ; 
and  thence  to  determine  the  beft  ufe  it  might 
be  put  to,  A  Syftem  of  Mineralogy  thu» 
founded  on  the  efFedts  of  its  fubjeds,  muft  be 
more  fcientifical,  (ince  it  always  has  in  view 
that  valuable  point,  their  application  to  Common 
Life.  And  fince  it  is  natural  to  the  human 
mind  to  adapt  every  thing  to  its  own  ad- 
vantage 
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vantage  as  far  as  poflible,  fuch  a  fyftem  muft 
be  more  generally  received,  and  at  the  fame 
time  more  eafily  underftood,  as  it  includes  the 
mineral  bodies  in  a  lefs  number  of  clafles, 
orders,  &c.  by  which  the  memory  is  not  fo 
much  loaded,  as  if  only  their  furfaces  had 
been  defcribed. 

§  4.  This  being  granted,  let  us  confidec 
what  difficulties  are  to  be  met  with  in  ex- 
amining mineral  bodies.  Thefe  often  re- 
femble  one  another  in  their  external  appear* 
ances,  though  their  conftituent  parts  are  quite 
different,  and  confequently  make  them  ufeful 
in  different  ways.  Moft  of  them  require  aifo 
to  be  changed  from  their  natural  form,  and 
even  often  diffolved,  before  they  can  be  made 
any  ufe  of.  Their  figure  and  colour,  or,  m 
fhort,  their  furfaces,  are  therefore  not  folely 
to  be  depended  upon ;  we  miift  penetrate  into 
them ;  and  they  muft  be  decompounded  ac- 
cording to  the  principles  of  chemiftry. 

§  5.  By  examining  the  mineral  kingdom  in 
this  manner,  we  may  now  and  then  find  the 
fubjefts  of  our  experiments  (even  if  nearly  the 
fame)  to  differ  in  fome  of  their  effefts,  which 
is  particularly  owing  to  the  difficulty  of  juftly 
determining  the  degrees  of  fire  employed  ;  a 
difficulty  not  yet  removed,  but  which,  how- 
ever, ought  not  to  hinder  us  from  going  as 
far  as  poifibly  we  can,  fince  we  find  in  prac- 
tice, that  fuch  obftacles  are  often  remedied  by 
repeated  experiments ;  aiad  of  thefe  we  never 
cap  make  too  many,  if  judicioufly  performed. 

§  6.  This 
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§  6.  This  method  of  ftudyhig  Mineralogy 
was  adopted  a  confiderable  time  ago ;  but  Mn 
Pott,  at  Berlin,  has  brought  it  to  a  greater 
perfedion :  and  after  hirtx  Mr.  Cronftedt,  in 
Sweden,  extended  it  yet  farther,  fubmitting 
^very  mineral  body^  that  came  into  his  pol- 
ieffion,  to  chemical  experiments ;  in  confe- 
quence  of  which  he  afterwards  pubhihed  his 
JEj^y  towards  a  Syjiem  of  Mineralogy. 

§  7,  Thus  the  greateft  obftacle  is  removed  ; 
the  beft  joaethod  to  Jearn  Mineralogy  is  laid 
dpen,  in  following  which  we  are  enabled  to 
render  this  Science  more  and  more  perfeft. 
To  obtain  this  end,  chemical  experiments  are 
without  doubt  neceflary ;  but  as  a  great  part 
of  the  minerstl  kingdom  has  already  been  ex- 
amined in  this  manner,  we  do  not  want  to  re- 
peat all  thofe  experiments  in  their  whole  ex- 
tent, unlefs  fortie  new  and  particular  phceno- 
mena  (hould  difcover  themfelves  in  the  things 
we  are  examining;  for  othervyife  the  tediouf- 
nefs  of  thofe  procefles  might  difcourage  fome 
from  going  farther,  and  take  up  much  of  the 
time  of  others,  that  might  be  better  employed. 
An  eafier  way  may  therefore  be  made  ufe  of, 
which  even  for  the  moft  part  is  fufBcient,  and 
which,  though  made  in  miniature,  is  yet  as 
fcientifical  as  the  common  manner  of  proceed- 
ing in  the  laboratories ;  fince  it  imitates  that, 
and  is  founded  upon  the*  fame  principles. 
This  confifts  in  a  method  of  making  experiments 
upon  a  piece  of  charcoal  with  the  concentrated 
Jiame  of  a  candle  urged  by  air  from  a  Blow^ 

pipe 
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pipe\a].  The  heat  occafioned  by  this  is  very 
intenfe :  and  mineral  bodies  may  be  thus  burned, 
calcined,  melted,  or  fcorificd,  &c.  as  well  as 
in  any  great  works. 

§  8.  The  Blow-pipe  is  in  common  ufe 
among  jewellers,  goldfmiths,  glafs-blowers, 
&c,'  and  has  even  been  ufed  a  little  by  the 
chemifts  and  mineralogifts ;  but,  to  the  beft 
of  my  knowledge,  Mr.  Cronftedt  is  the  firft 
who  made  fuch  an  improvement  in  its  ufe, 
as  to  employ  it  in  examining  all  mineral  bo- 
dies. This  gentleman  invented  fome  other  ap- 
paratus, neceflary  in  making  the  experiments, 
to  go  with  the  Blow-pipe,  which  all  together 
make  a  neat  little  cale,  that,  for  its  facility 
of  being  carried  in  the  pocket,  particularly 
on  travels,  might  be  called  a  Pocket-Labora* 
tory :  and  as  neither  the  Pocket  Laboratory, 
nor  even  the  extenfive  ufe  of  the  Blow-pipe, 
is  yet  generally  known,  I  think  it  will  not 
be  altogether  ufelefs,  to  give  a  defcription 
of  it. 

§  9.  The  Blow-pipe  is  reprefented  in  iti 
true  figure  and  fize,  Plate  i,  letter  QJD.  The 
globe  b.  b.  is  hollow,  and  made  on  purpofe  to 
condenfe  the  vapours,  which  are  always  accu- 
mulated in  the  Blow-pipe  when  it  has  been  ufed 
fome  time  :  if  this  globe  were  not  there,  the 

[tf  ]  The  meaning  would  be  more  precifc  and  intelligible,  if  it 

had  beenfaid,  that  it  is  a  mabod  of  affaying^  by  tbecfmcentraUd 

Jiame  of  a  candle^  ^^g^d  by  air  from  a  blow  pipe^   very  ftnail 

pieces  of  each  diji'tnguijhable  component  part  of  any  ore,  l\ip- 

ported  upon  a  piece  of  charcoal^  or  otherwife.    The  Editor. 

O  o'  o  vapours 
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vapours  would  go  direftly  \Aith  the  wind  out 
into  the  flame,  and  would  thereby  cool  the 
aflay. 

The  hole  in  the  fmall  end  c.  through  which 
.  the  wind  comes  out,  ought  not  to  be  larger 
than  the  fize  of  the  fineft  wire.  This  hole 
may  now  and  then  be  flopped  up  with 
fome  fmall  obftacle,  which  checks  the  force 
of  the  wind^  one  ought  therefore  to  have  a 
piece  of  the  fiticft  wire,  to  clear  it  with 
when  required.  And,  in  order  to  have  this 
wire  the  better  at  hand,  a  fmall  quantity  of 
it  may  be  packed  in  an  infide  corner  of  the 
cafe. 

§  10.  In  order  to  determine  the  moft  conve- 
nient proportions  of  this  inftrument,  feveral 
Blow-pipes  of  different  fizes,  both  bigger  and 
fmaller,  have  been  tried  :  The  former  have  re- 
quired too  much  wind,  and  the  latter  being 
too  foon  filled  with  the  wind,  have  returned 
it  back  again  upon  the  lungs.  Both  thefe  cir- 
cumftances  greatly  impeded  the  experiments, 
and  are  perhaps  even  prejudicial  to  health. 
This  fize  fig.  I,  is  found  to  anfwer  beft ; 
and  though  the  hole  muft  be  as  fmall  as  before 
mentioned  (Scft.  ix.)  yet  the  fides  of  the  pipe 
at  the  point  muft  not  be  thinner,  nor  the 
.point  narrower  than  here  reprefented,  elfe  it 
'Will  be  too  weak,  and  will  not  give  fo  good  a 
flame.  It  is  alfo  to  be  obferved,  that  the  ca- 
nal throughout  the  pipe,  bur  particularly  the 
hole   at  the   Imall  end,    muft   be  made  very 

fmooth,. 


BLow-Pitfi.  931 

fmobth,  fo  that  there  may  be  no  inequalities  in 
it ;  as  the  wind  would  el/e  be  divided,  and  con- 
fequently  the  flame  made  double.  The  Blow- 
pipe is  to  be  reckoned  the  beft,  thraugh  which 
the  longeft  and  moft  pointed  flame  from  ofF 
a  common-fized  candle  can  be  formed.  Thefe 
Blow-pipes  are  commonly  made  of  brafs  or 
filver.  See  the  defcription  and  ufe  of  the  Blow- 
pipe in  the  Appendix  to  this  Tnatife^ 

§  i  1  •  "Jhis  SeSlion  of  the  Author  in  the  former 
lEsdition^  conjijied  of  a  defcription  of  the  Articles 
contained  in  the  Pocket  Laboratory.  But  as  all 
thefe  articles  are  contained  in  the  Laboratory  de^ 
fcribed  in  the  Appendix  to  this  Treatife^  together 
with  others,  which  the  compaSlnefs  of  the  ar^ 
rangement^  and  the  experience  of  Bergman  and 
c  ther  late  Chemijis  have  en  ah  led  the  Editor  to  add 
to  them ;  it  was  thought  unnecejfary  to  reprint  the 
frefent  Section.     The  Editor. 

§  12.  Whenever  any  fubftance  is  to  be  tried, 
one  muft  not  begin  immediately  with  the  Blow- 
pipe; but  fome  preliminary  experiments  ought 
to  go  before,  by  which  thofe  in  the  fire  may 
afterwards  be  dircfted.  For  inftance,  a  (lone 
is  not  always  homogeneous,  or  of  the  fame 
kind  throughout,  although  it  may  appear  to 
the  eye  to  be  fo :  The  magnifying-glafs  is 
therefore  neceflary,  to  difcover  the  heteroge- 
neous particles,  if  there  be  any ;  and  thefe 
ought  to  be  feparated,  and  every  part  tried  by 
itfelf,  that  the  efl^edls  of , two  different  things, 
examined    together,    may    not  be   attributed 

O  o  o  3  CO 
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to  one  alone.  This  might  happen,  with  fomc 
of  the  finer  mic^y  which  are  now  and  then 
found  mixed  with  fmall  particles  of  quartz, 
fcarcely  to  be  perceived  by  the  eye.  The 
Trapp,  (in  German  Schwartzjlein)  is  alfo 
fometimes  mixed  with  very  fine  particles  of 
Feltfpar  (fpatum  fciniillans)  or  of  Calcareous 
Spar,  &c^  After  this  experiment,  the  hard- 
nefs  of  the  ftone  in  queflion  mufl  be  tried  with 
the  fteel.  The  Flint  and  Garnets  are  com- 
jponly  known  to  flrike  fire  with  the  fleel ;  but 
there  are  alfo  other  ftones,  which,  though  very 
feldom,    are  found  fo   hard  as  to  ftrike  fire. 

There  is  a  kind  of  Trapp  of  that  hardnefs, 
in  which  no  particles  of  Feltfpar  are  to  be 
feen.  Coloured  glalTes  refemble  true  gems  ; 
but  as  they  are  very  foft  in  proportion  to  thefe, 
they  are  eafily  difcovered  by  the  means  of  the 
file.  The  common  quartz-cryftals  are  harder 
than  coloured  glafles,  but  fofter  than  the  gems. 
The  loadftone  difcovers  the  prefence  of  iron, 
when  it  is  not  mixed  in  too  fmall  a  quantity 
in  the  flone,  and  often  before  the  llone  is 
roafted.  Some  kinds  of  Hamatites^  and  par- 
ticularly the  CcerulefcetiSf  greatly  refemble  fome 
other  iron  oresj  but  this  diftinguifhes  itlelf 
from  them  by  a  red  colour,  when  pounded, 
the  others  giving  a  blackifh  powder,  and  fo 
forth. 

§  13.  To  manage  the  Blow-pipe  with  eafe 
requires  fome  pradice.  A  beginner  blows 
generally  too  ftrongly,  which  forces  him  to 

take 
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take  breath  very  often,  and  then  he  draws 
the  flame  at  the  fame  time  along  into  the 
Blow-pipe;  this  is  troublefome  for  himfelf^, 
and  the  matter  cools  ahvays  a  little  at  the  fame 
time.  But  more  experienced  perfons  can 
breathe  in  through  the  nofe,  and  at  the  fame 
time  blow  through  the  pipe,  fo  as  to  keep  up 
a  conftant  flame  from  the  candle.  The  whole 
art  confifts  in  this,  that  while  the  air  is  in- 
fpired  through  the  nofl:rils,  that  which  is  con- 
tained in  the  mouth,  be  forced  out  through, 
the  tube,  by  the  mufcular  compreflion  of  the 
cheeks  ;  fo  that  the  action  of  the  nofe,  lungs, 
and  mouth,  refemble  the  a£lion  of  bellows 
with  double  partitions.  In  this  manner  there 
is  no  need  of  blowing  violently,  but  only  with 
a  moderate  and  equal  force,  and  thus  the 
breath  can  never  fail  the  operator*  The  only 
inconvenience  attending  it  is,  that  the  lips 
grow  weak  or  tired,  after  having  continued 
to  blow  for)  a  confiderable  time;  but  they 
foon  recover  their  former  ftrength,  by  cealing 
to  blow  for  fome  minutes  [^]. 

§  14.  The  candle  ufed  for  this  purpofe 
(Se<St.  7.)  ought  to  be  fnuffed  often,  but  fo, 
that  the  top  of  the  wick  may  retain  fome  fat 
in  it,  becaufe  the  flame  is  not  hot  enough 
when  the  wick  is  almoft  burnt  to  afties ;  but 


[^]  The  new  fgrm  given  to  the  mouth-piece  of  the  improved 
tube,  which  has  two  oppofite  angular  foldings  on  the  outfide, 
fits  the  lips  of  the  operator  fo  well,  as  to  rccjuire  ^  very  weak 
preffure  to  blow  through  it.     Thi  Editor. 

Q  o  o  ^  only 
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only  the  top  muft  be  fnufFed  off,  becaufe  a 
low  wick  gives  too  fmall  a  flame.  The 
blue  flame  is  the  hotteft  ;  this  ought  therefore 
to  be  forced  out  when  a  great  heat  is  required, 
and  only  the  point  of  the  flame  muft  be 
direfted  upon  the  fubjc£l  which  is  to  be  af- 
fayed  *• 

§  15.  The  piece  oP  charcoal  made  ufe  of 
in  thefe  experiments  (§  7.)  muft  not  be  of 
a  difpofition  to  crack.  If  this  (hould  happen, 
it  muft  gradually  be  heated  until  it  does  not 
crack  any  more,  before  any  afl'ay  is  made  upon 
it.  If  this  is  not  attended  to,  but  the  aflay 
made  immediately  with  a  ftrong  flame,  fmall 
pieces  of  it  will  fplit  off  in  the  face  and  eyes 
of  the  aflayer,  and  often  throw  along  with 
them  the  matter  that  was  to  be  aflayed. 
Charcoal  which  is  too  much  burnt  confumes 
too  quick  during  the  experiment,  leaving 
fmall  holes  in  it,  wherein  the  matter  to  be 
tried  may  be  loft :  And  charcoal  that  is 
burnt  too  little,  catches  flame  from  the  candle, 
burning  by  itfelf  like  a  piece  of  wood,  which 
likewile  hinders  the  procefs, 

§  16.  Of  thofe  things  that  are  to  be  af* 
fayed,  only  a  fmall  piece  muft  be  broken  off  for 

*  It  is  mod  cleanly  and  convenient,  that  the  candle  bq 
nn:ule  of  wax,  and  the  wick  fliould  be  thicker  than  ordinary. 
it*s  upper  end  muft  be  bended  {fse  Jig,  20.  plate  2.)  towards  the 
inarrcr  intended  to  he  heated,  and  the  flream  of  air  muft  be 
dn-edtd  along  the  furface  of  the  bended  part,  fo  as  not  abfo, 
hutl}'  to  touch  jr,       The  Eaitqt\ 

that 
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that  purpofe,  not  bigger  than  that  the  flamp 
of   the    candle    (§  7*   14.)    may   be    able   to 
aft  upon   it  at  once,    if  required ;    which   i^ 
Ibmetimes  necefTary ;    for  initance,  when  the 
liiattcr  rqulres  to  be  made  red  hot  throughout. 
A  piece  of  about  an  eighth   part  of  an  inch 
fquare    is    reckoned   of  a  moderate  fiz-e,    and 
fitteft     for   experiments  ;    feldom    more,     but 
rather  lefs.    This  proportion  is  only  mentioned 
as  a  diredion  in  regard  to  the  quantity,  the 
figure  being  of  no  confequence  at  all,  a  piece' 
broken  off  from  a  (tone  feldom  or  never  hap- 
pening to   be  fquare;    but    here   it   is    to  be 
obferved,  that  the  piece  ought  to  be  broke  as 
thin  as  poffible,  at  leaft  the^ edges.     The  ad- 
vantage of  this  is  eafily  ften,  the  fire  having 
then  more  influence  upon  the  fubjeft,  and  the 
experiment  being  more  quickly  made.    This  is 
particularly  neceflary  to  be  oblerved  when  fuch 
ftones  are  to  be  aflayed,   which  although   in 
fome  refpeds  fufible  by  themfelves,  yet  refift 
the   aftion   of  the  fire  confiderably ;    becaufe 
they  may   by   thefe   means   be    brought    into 
fufion,  at  lead  at  their  edges,  which  elle  would 
have  been  very  difficult,  if  the  piece  had  been 
thick. 

§  17.  Some  of  the  mineral  bodies  arc  very 
difficult  to  be  kept  fteady  upon  the  charcoal 
during  the  experiment,  before  they  are  made 
red  hot;  becaufe,  as  foon  as  the  flame  begins 
to  a(ft  upon  them,  they  fpHt  afunder  with  vio- 
lence, and  are  difperfed.     Such  often  are  thofe 

O  o  o  4  '     which 
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which  are  of  a  foft  confidence,  or  a  particular 
figure^  and  which  preferve  the  fame  figure  in 
however  minute  particles  they  are  broke ;  for 
inftance,  the  Calcareous  Spar>  the  Sparry  Gyp^ 
fum,  Sparry  Fluor,   White  Sparry  Lead-ore, 
the  Potters  Ore  (Galena  tejfellata),  the  Tefl'el- 
lated  Mock-lead  or  Blende,  &c,  even  all  the 
common    fluors   which   have    no  determinate 
figure,  and  moft  of  the  Miner  a  metallorum  caU 
crformes  cryjlallifatie  or  fpatofa.     All  thefe  are 
not  fo  compaft  as  common  hard  flones  ;  and 
therefore,     when   the   flame   is    immediately 
urged  upon  them,  the  heat  forces  itfelf  through 
and  into  their  clefts  or  pores,  and  caufes  this 
violent  expanfion  and  difperfion.    Many  of  the 
clays  are  likewife   apt  to  crack  in  the  fire, 
which   may  be  for  the  moft  part  afcribed  to 
the  humidity,  of  which  they  always  retain  a 
portion.  Befidcs  thefe  enumerated,  there  may  be 
found  now  and  then  other  mineral  bodies  of  the 
fame  nature  ;  but  it  is,  however,  not  fo  common. 
The  only  way  of  preventing  this   incon- 
venience   is,    to  heat  the  body  las  flowly  as 
pofiTible.     It  is  beft,  firft  of  all,  to  heat  that 
place  of  the  charcoal  where  the  piece  is  in- 
tended  to  be    put  on,  and  afterwards  lay  it 
thereon ;    a    little  crackling  will  then  enfue, 
but  commonly  of  no  great  confequence.    After 
that,  the  flame  is  to  be  blown  very  flowly  to- 
wards it,  in  the  beginning  not  diredly  upon, 
but  fomewhat   above  it,    and  fo  approaching 
ueaftr  and  nearer  with  the  flame  until  it  be- 

comes 
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comes  red  hot.     This  will  do  for  the  mpft 
part ;  but  there  are  neverthelefs  fbme,  which^ 
notwithftanding   all    thefe   precautions,    it   is 
almoft    impoffible    to   keep  on    the   charcoaL 
Thus  the  Fluors  are  generally  the  moft  diffi-? 
cult }    and    as    one    of    their   principal    chai 
rafters  is  difcovered  by  their  efTefts  in  the^firc 
perjcj  (§  18./.)  they  ought  neceflarily  to  be 
tried  that  way.     To  this  purpofe  it  is  beft  to 
make  a  little  hole  in  the  charcoal  to  put  the 
Fluor  in,    and  then  to  put  another   picipe  of 
charcoal  as  a  covering  upon  this,  leaving  only 
a  fmall  opening  for  the  flame  to*  come  in  at, 
and  to  look  at  the  proof.     As  this  ftone  will 
neverthelefs  fplit  and  fly  about,  a  larger  piece 
thereof  than  is  before- mentioned  (§  16.)  muft 
be  taken,    in   order  to   have   ^t    lead    fome- 
thing  of  it  left. 

But  if  the  experiment  is  to  be  made  upon  a 
ftone  whofe  efFeds  one  does  not  want  to  fee 
in  the  fire  per  fe^  but  rather  with  fluxes, 
then  a  piece  of  it  ought  to  be  forced  down 
into  melted  borax,  (§  23.)  when  always 
fome  part  of  it  will  remain  in  the  borax, 
notwithftanding  the  greateft  part  may  fome- 
times  fly  away  by  cracking. 

§  18.  As  the  ftones  undergo  great  altera- 
tions when  expofcd  to  the  fire  by  themfelves, 
whereby  fome  of  their  charaderifticks,  and 
often  the  moft  principal,  are  difcovered,  they 
ought  firft  to  be  tried  that  way  ;  obferving 
what  has  been  faid  before,  concerning  the 
quantity  of  matter,  diredlion  of  the  fire,  &c. 

The 
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The  following  effeds  are  generally  the  refults 
of  this  experiment,   viz. 

a.  Calcareous  earth  or  ftone,  when  it  is 
pure,  does  not  melt  by  itfelf,  but  becomes 
white  and  friable,  fo  as  to  break  freely  be-^ 
tween  the  fingers ;  and,  if  fufrered  to  cool, 
and  then  mixed  with  water,  it  becomes  hot, 
juft  like  common  quick-lime.  As  in  thefe  ex* 
pcriments  only  very  fmall  pieces  are  ufed, 
(§  16.)  this  laft  effeft  is  beft  difcovered  by 
putting  the  proof  on  the  outfide  of  the  hand, 
with  a  drop  of  water  to  it,  when  inftantly  a 
very  quick  heat  is  felt  on  the  Ikin.  When 
th6  calcareous  fubftance  is  mixed  with  the  vi- 
.  triolic  acid,  as  in  gypfum,  or  with  a  clay,  as 
in  marie,  it  commonly  melts  by  itfelf;  yet 
more  or  lefs  difficultly  in  proportion  to  thq 
differences  of  the  mixt;ures.  Gypfum  pro- 
duces  generally  a  white,  and  marie  a  grey 
glafs  or  flag.  When  there  is  any  iron  in  it, 
as  a  white  iron  ore,  it  becomes  dark,  and 
fometimes  quite  black,  ficc.  \a\. 

b.  The 


\a\  Crude  calcanous  earth  eftervefces  in  a  fmall  degree 
with  the  alkali  of  Soda,  but  is  hardly  dilfolved.  But  if  it  be 
prcvionfiy  burned,  it  is  neither  divided  nor  apparently  demi- 
BiQied, 

Tlic  former  is  dilTolved  in  crude  borax  with  effervefcence, 
the  latter  vith  the  application  of  the  fame  flux,  fcarcely 
eirits  v.uy  bubbles.  The  fame  phoenomena  otfer  themfelves 
with  tiie  rnicrofcomic  fait,  but  the  efferyefceiice  appears  ra- 
ther greater.  It  is  to  be  remarked,  that  the  particle  of  cal- 
carcoiTS  earth  is  cafily  diiTolved,  either  in  borax  or  the  phof- 
phoric  acid,  and  the  fpherules  remain  entirely  pellucid,  a3 
ii.t:i!";ontd  in  the   note  to  pag.  18^  but  if  the  quantity  or 

proportion 
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h.  The  'SiliceaB  never  melt  alone,  but  "be- 
come generally  more  brittle  after  being  burnt. 
Such  of  them  as  are  coloured  become  colour- 
kfs,  and  the  iboner  when  it  does  not  arife 
from  any  contained  metal ;  for  inftance,  the 
Topazes,  Amethifts,  &c.  fome  of  the  pre- 
cious ftones,  however,  excepted.  And  fuch 
as  are  mixed  with  a  quantity  of  iron,  grow 
dark'  in  the  fire,  as  fome  of  the  Jafpers,  &c. 

c.  Garnets  melt  always  into  a  black  flag,  and 
fometimes  fo  eafily  that  they  may  be  brought 
into  a  round  globule  upon  the  charcoal. 

J.  The  Argillaceae,  when  pure,  never  melt, 
but  become  white  and  hard.  The  fame  effefts 
follow  when  they  are  mixed  with  phlogifton  ; 
for  inflance,  the  Soap- rock  is  eafily  cut  with 
the  knife ;  but,  being  burnt,  it  cuts  glafs, 
and  would  ftrike  fire  with  the  fteel,  if  at 
large  a  piece  as  is  neceflfary  for  that  purpofe 
could  be  tried  in  this  way.  The  Soap-rocks  are 

fometimes 


proportion  added  to  the  flux  be  made  greater,  till  at  length 
the  flux  becomes  faturated,  and  the  flame  be  then  removed; 
that  part  which  was  held  in  folution  merely  through  the 
heat  is  feparated,  which  clouds  are  firft  formed,  and  after- 
\yards  the  globule  becomes  opake,  but  may  be  again  ren- 
dered tranfparent  by  heat.  This  is  psrfecStly  conlentaneous 
to  what  happens  in  the  humid  way.  For  hot  water  being 
liturated  with  nitre  or  glauber's  fait,  depofes  upon  cooling 
that  quantity  which  it  fuftained  merely  by  the.adlion  of  the 
extraordinary  heat.  If  the  melted  pellucid  globule,  which, 
by  refrigeration,  would  become  opake,  be  quickly  immerged 
in  tallow,  water,  or  any  other  warm  fluid  (for  in  cold  fluids 
they  often  fly  in  pieces)  fo  that  it  may  harden  a  moment 
j(jponer,  it  retains  its  tranfparency ;  the  particles  being  as  it 

were 


•  * 


940  USEOFTHE 

fometimes  found 'of  a  dark  brown  and  nearly 
black  colour,  but  become  for  all  that  quite 
white  in  the  fire,  like  a  piece  of  China  ware. 
However,  care  muft  be  taken  not  to  urge  the 
Same  from  the  top  of  the  wick,  there  being 
for  the  moft  part  a  footy  fmoke,  which  com- 
monly will  darken  all  that  it  touches  ;  and  if 
this  is  not  obferved,  a  miftake  in  the  experi- 
ment might  eafily  happen.  But  if  it  is  mixed 
with  iron,  as  it  is  fometimes  found,  it  does 
not  fo  eafily  part  with  its  dark  colour.  The 
Argillaceae,  when  mixed  with  lime,  melt  by 
tfeemfelves,  as  above-mentioned  {a).  When 
mixed  with  iron,  as  in  the  Boles,  they  grow  dark 
pr  black ;  and  if  the  iron  is  not  in  too  great  a 
quantity,  they  melt  alone  into  ja  dark  flag; 
the  fame  happens,  when  they  are  mixed  with 

iron 

J— ^1^1— —^^■•—^—^—^"^—i  I    III      ■    I     I  ■— ^— — ^— ^— — ^  II    II  I     I  _    , 

were  fixed  in  that  flate  in  whirh  they  form  a  mafs  pervious 
to  the  light ;  a  phenomenon  which  is  highly  deferving  of  at- 
tention, and  cannot  be  performed  in  a  crucible. 

Ponderoiii  Earthy  expofed  alone  to  the-  flame,  becomes 
(like  calcareous  earth)  cauftic,  foluble  in  water,  and  deprived 
of  the  faculty  of  effervefcing  with  acids. 

in  the  alkali  of  foda  it  efFervefces  little,  but  is  fenfibly 
diminiflied. 

In  bor^ix.it  is  difiblvcd  with  a  flight  cflTervefccnce. 

It  is  likewife  fiilTolved  in  the  microfcomic  fait,  but  with  an 
ebullition  fomewhat  greater. 

The  pbcenomena  rtfpedting  faturalion,  which  have  been 
Dored  in  calcareous  earth,  take  place  likewife  in  this  and 
otlif  r'lnblhinccs. 

A'Lgnc/ia  being  ignited  like  the  earths  already  mentioned, 
but  much  more  eafily,  it  lofes  the  aerial  acid,  and  therefore 
proclTices  no  bubbles  by  being  afterwards  applied  to  acids. 
it  becomes  phofphoric  after  calcination,  according  to  M, 
Macruer  and  LAvoificr.  Bu.t  it  does  not  acquire  folubility  in 
waicr  by  this  tre.itnient. 

Ill 
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iron  and  a  little  of  the  vitriolic  acid,  as  in  the 
common  clay,  &c.  [^],,  e.  Mica 

In  the  alkali  of  ioda  it  efiervefces  little,  and  is  fcarcely  at 
all  diminifhed. 

In  borax  it  is  diflblvcd  with  efferrcfccnce. 

In  the  microfcomic  fait  it  is  likewife  diflblved,  but  with  a 
greater  commotion.     Bergman.     See  Note  [i]  to  page  94. 

[h~\  Common  clay  abounds  with  heterogeneous  matters,  anti 
always  contains  at  lead  a  portion  of  (iliceous  earth,  the  quan- 
tity of  which  is  confiderable,  being  commonly  more  than 
half  the  mafs ;  therefore,  when  it  is  required  to  be  pure,  it  is 
neceiTary  to  make  ufe  of  the  earth  of  allum  carefully  waftiedw 

Being  ignited,  it  hardens  at  the  fame  time  that;  its  dimen- 
iions  are  contraded.  It  is  capable  of  acquiring  a  iiinty  hard- 
nefs  by  means  of  ignition. 

In  the  alkali  of  foda  it  e£fefvdces  a  little,  but  is  diflblred 
in  a  veiy  fmall  quantity. 

Borax  takes  it  up  with  fome  effervefcence. 

The  microfcomic  fait  (hews  a  more  fenfible  ebullition. 

Siliceous  Earth.  It  is  not  fufible  alone.  The  alkali  of 
foda  diflblvcs  it  with  a  vehement  effervefcence,  and  affords  « 
pellucid  glafs,  if  the  weight  of  the  earth  in  folution  exceedl 
that  of  the  flux.  This  experiment,  and  every  other  in  which 
the  alkali  is  made  ufe  of,  muft  be  performed  in  the  fpoon. 

Borax  dilTolves  it  but  flowly,  and  without  effervefcence* 

The  microfcomic  fait  very  flowly,  and  without  the  lea  ft  ebuU 
iition,  takes  up  a  portion  fo  fmall,  that  it  hardly  {c&ms  to 
affedt  it. 

Derivative  Earths^  which  arc  infufible  alone. 

The  Diamond  (fometimes  decrepitating,  and  always  dimi-» 
nifliing  by  a  long  continued  fire).  Pure  Albeftusf;  Siliceous 
Hydrophanes,  Porcelane  Clay  f ,  the  Hyacinth,  Jafper,  Fare 
Mica  t,  Quartz,  the  Ruby,  the  Sapphire,  Flint,  Steatire  f,  the 
Topaz. 

N.  B.  Thofe  fubflances  which  are  marked  thujs  f ,  become 
hard  in  the  fire. 

Infufible  Earth  U/hich  change  their  colour. 
Bolar  clays  in  general  become  black. 
Calcareous  earth  vitiated  with  manganefc,  becomes  black. 
Calcareous  earth,  rendered  black  by  a  fubtle  bitumen,  be- 
comes white. 

Some 
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e.  Mica  and  Abeftos  become  fomewhat  hard' 
and  brittle  in  the  fire,  and  are  more  or  lefs  refrac-^ 
tcry,  though  they  give  fome  marks  of  fufibility. 

f.  The  Fiuors  diicover  one  of  their  chief 
characteriftics  by  giving  a  light,  like  Phof- 
phorus,  in  the  dark,  when  they  are  flowly 
heated ;  but  lofe  this  property,  as  well  as  their 
colour,  as  foon  as  they  arc  made  red  hot.  They 
commonly  melt  in  the  fire  into  a  white  opaque 
flag,  though  fome  of  thera  not  very  eafily.  * 

g.  Some  forts  of  the  Zeolites  melt  eafily 
and  foam  in  the  fire,  fometimes  nearly  as 
much  as  Borax,  and  become  a  frothy  flag,  &c. 

A.  A  great  many  of  thofe  mineral  bodies 
which  are  impregnated  with  iron,  as  the 
Boles,  and  fome  of  the  White  Iron  Ores,  &c, 
as  well  as  fome  of  the  other  iron,  ores,  viz.  the 
'Bloodftone,  are  not  attrafted  by  the  loadftone 
before  they  have  been  thoroughly  roafted,  &c« 

A  further  digreflion  upon  thefe  efFedts  is  un^ 
necelTary  here,  their  enumeration  belonging 
more  properly  to  Mineralogy  ;  it  is  fufficient 
only  to  have  mentioned  the  moft  common, 
in  order  the  better  to  explain  the  experiments 
that  are  made  with  the  Blow-pipe. 

§  19.  After 

■■        ■  ■  I  ■     ..     1 1     .     I  ■  ■«     .  .1 .         ..« 

Some  gems  either  change  their  colour  or  loie  it.    Such  are 
the  Chryfolite,  the  Topaz,  and  fometimes  the  Sapphire. 
Both  the  red  and  green  Jafper  become  white  or  greyifh. 
Green,  black,  and  red,  fteatite,  become  vvliitc. 

Earths  fufthle  alone  without  ebullition^ 
Albedus  Martialis,    Augites,  or  Aqua  Marina  f.     Bafaltef, 
Fluor  mincFalis.    Chryfolite  f.    Granite.    Marie.     Moft  fpc- 
cimens  of  the  Petrofilex.    Ponderous  Spar.   Spathum  pyroma- 
churo,  or  Feld  Spar.     The  Emerald  f.    Trapp. 

N.B. 
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§  19.  After  the  mineral  bodies  have  been 
tried  in  the  fire  by  thdmfelves,  they  ough^  to 
be  heated  with  fluxes,  to  difcover  if  they  can 
be  melted  or  not,  and  fome  other  phaenomena 
attending  this  operation.  For  this  purpofe 
three  different  kinds  of  falts  are  ufed  as  fluxes, 
viz.  Sal  SocLe^  Borax ^  and  Sal  fufible  microcof- 
mlcum. 

§  20.  The  Sal  Sodae  is  a  mineral  alcali  well 
known,  prepared  from  the  herb  Kali  or  Salt- 
wort ;  this  fait  is  bawever  not  much  ufed  in 
thefe  fmall  experiments,  its  effects  upon  the 
charcoal  rendering  it,  for  the  moft  part,  unfit 
for  it ;  becaufe,  as  fboa  as  the  flame  begins  to 
aft  upon  it,  it  melts  inftantly,  and  is  almoft 
wholly  abforbcd  by  the  charcoal.  When  this 
fait  is  employed  to  make  any  experiment,  but 
a  very  little  quantity  thereof  is  wanted  at 
once,  viz.  about  the  cubical  contents  of  aa 
eighth  part  of  an  inch,  more  or  lefs.  This  b 
laid  upon  the  charcoal,  and  the  flame  blown* 
on  it  with  the  Blow-pipe ;  but  as  this  fait 
commonly  is  in  form  of  a  powder,  it  is  ne- 
ceflary  to  go  on  very  gently,  that  the  force  of 
the  flame  may  not  difperfe  the  minute  parti- 
cles of  the  fait.  As  foon  as  it  begins  to  melt  it 
runs  along  on  the  charcoal,  almoft  like  melted 

N.  B.  Thofe  fubftances  which  are  marked  thus  f,  are  ver/ 
difl&cultly  brought  to  exhibit  any  ligns  of  fufion. 

Earths  fufible  with  ebullition^  * 

Lithomarga,  or  Stone-marle.     Schoerl.     Zeolite.     ToUr* 
malin.     Ihe  Editor  fr^m  Bergman. 

tallow, 
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tallov<r,  and  when  cold,  it  is  a  glafly  matter  of 
an  opaque  dull  colour  fpread  on  the  coal.  The 
moment  it  is  melted,  the  matter  which  is  to  be 
tried  ought  to  be  put  into  it,  becaufe  otherwife 
the  greateil  part  of  the  fait  will  be  foaked  into 
the  charcoal,  and  too  little  of  it  left  for  the 
intended  purpofe.  The  ftame  ought  then  to  be 
direded  on  the  matter  itfelf ;  and  if  the  fait 
fpreads  too  much  about,  leaving  the  proof 
almoft  alone,  it  may  be  brought  to  it  again  by- 
blowing  the  flame  on  its  extremities,  and  di- 

0  reeling  it  towards  the  fubjeft  of  the  experi- 
ment. In  the  afl'ays  made  with  this  fait,  it  is 
true,  we  may  find  if  rtie  mineral  bodies  which 
are  melted  with  it  have  been  diffolved  by  it  or 
not ;  but  we  cannot  tell  with  any  certitude 
whether  this  is  done  haftily  and  with  force, 
l*\i^or  gently  and  flow  ;  whether  only  a  lefs  or  a 

'v*^  A  greater  part  of  the  matter  has  been  diflblved  ; 
V  '  l^or  can  it  be  well  diftinguifhed  if  the  matter 
•has  imparted  any  weak  tindure  to  the  flag; 
becaufe  this  fait  always  bubbles  upon  the 
charcoal  during  the  experiment ;  nor  is  it 
clear  when  cool  5  fo  that  fcarcely  any  colour, 
except  it  be  a  very  deep  one,  can  be  dif- 
covered,  although  it  may  fometimes  be  co* 
loured  by  the  matter  that  has  been  tried  [^], 

§  21. 

j^  -....■  .... 

[a]  Earths  entirely  foluble  in  the  alkali  of  Soda  with  effef" 
*vej'cence» 

4iAgate.  Calcedony,  Carnelian,  Turkey  Stone  f  {Cos 
Turcua).  Fluor  Mincralis  f.  Onyx.  Opal.  Quartz.  Com* 
mon  Flint.    Ponderous  Spar. 

N.  B. 
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§41.  The  other  two  falts,  viz.  Boi-ax, 
and  the  Sal  fufible  microcofmicum,  are  Very 
Well  adapted  to  thefe  experiments,  becaufe 
they  may  by  the  flame  be  brought  to  a  clear 
uncoloured  and  tranfparent  glafs;  and  as  they 
have  no  attradtion  to  the  phapcoal,  they  keep- 
themfelves  always  upon  it  in  a  round  globular 
form.  The  Sal  fufibile  microcofmicum  is  very 
fcarce,  and  perhaps  not  to  be  met  with  in  the 
fhops;  it  is  made  of  urine:  Mr.  MargrafF  has 
given  a  full  account  of  its  preparation  in  the 
Memoirs  of  the  Academy  of  Sciences  at  Ber- 
lin  [i]. 

N.  B.  Tho/e  articles  which  are  marked  with  a  f ,  effervefu 
very  little. 

Earths  divijihle  in  the  alkali  of  Soda,  with  or  without  effer^ 

vefcence ;   but  not  entirely  foluble. 

Amianthus,  Asbeftus.    Bafaltea.    *Cryfolitef. 

{N.  B.  The  yellovvifti  cryftalline  matter,  which  Jills  mp  thi 
interjlices  of  the  native  Siberian  iron,  exhibits  the  fame  proper^ 
ties^  with  refpe^  to  fire ^  oi  the  cryjolite), 

Granate  f .  Hornblende.  Jfifper.  Marleftone.  Mica.  Th« 
mineral  of  aluin  from  Tolfa,  Petrofilex.  Aluminous  flate 
and  roof  flate,  from  Helfmgia.  Emeralds,  lleatites.  fpatum 
pyromacl>um.  Schoerl.  Talc.  Trapp.  Trippel,  Turmalin. 
N.  B,    Ihofa  marked -^  do  not  effervejce* 

Eat  thi  neither  fufihle  nor  divijible  in  the  alkali  of  Soda. 

Diamond.     Hyacinth.    Ruby.     Sapphire.    Topaz. 

[^]    Earths  fouhle  tn  Borax ^  iviih  more  or  lefs  effervefcenee. 

Fluor  mineralis  t*  Marie.  Micaf.  The  mineral  of  Alurn 
from  Tolfa.  Aluminous  Slate  and  Roof-llate  from  Helfingia  f. 
Ponderous  fpar.  Schoerl.    Talc  f .    Tourmalin. 

t\.^.    Thofe  marked  \  ejfervefce  very  little. 
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§  22.  The  quantity  of  thefe  two  falts  re- 
quired for  an  experiment  is  alraoft  the  fame  as 


•<  I    I         I  Im    '     '<       ■!>       •  t  •  ■     I        'i       Ifc'i    I*    i' 


Earths  fotubU  in  BoraJC  without  effervefcence^ 

AgatCrf  Diamond.  Amianthus.  Afbeftus^  Bafaltes.  Cal*. 
ifedony*  Cprnelian.  ChryfoUte.  Turcica.  Granate^  Hya- 
cynthf.  Jafper.  Lapis  ponder  of m.  Onyx.  Opal.  Pecro  filex* 
Quartz  f.  Ruby..  Saphirc*  Commoti  flint  f.  Steatite  Spatum 
jxyromachum.  Trapp,  Trippet,  or  Tripoli,  Topaz.  Zeolite.. 
Silicious  Hydrophanes* 

N.  B.    ihofe  marked  \  require  a  larger  quantity  of  the  fait  ^ 
and  a  longer  continuance  of  fire  than  the  rejl, 

•  Earths  foluble  in  the  microfcomic  falt^  with  more  or  lefs 

ejfervefcence. 
Bafaltes  f.    Turkey  Stone  J*    Fluor  mineralis  f,    Mario 
Mica.   'The  mineral  of  alum  from  Tolfa.     Schiftus   alumi- 
naris  5  fchiftus  tcgularis  from  Helfingia  f .    SchoerU  Spathum 
ponderofum.     Turmaiin  f .     Lapii  ponder ofus. 

N.  B.   Thofe  m2rked\  effervefce  very  little  during  folui ion • 

Earths  foluble  in  the  microfcomic  faltj  without  vifibk  effer^ 

vefcence. 

Agate.  Diamond.  Amianthus.  A&eftus.' Calcedony,  Car- 
neltan.  ChryfoUte*  Granate.  Hyacinth,  J.ilp^r.  Onyx  f^ 
Opal.  Petrofilex.  Quartz  f.  Ruby,  Saphire.  common  flint  f* 
Emerald.  Spathum  pyromachnm^  Talc,  Topaz,  Trapp,  Trip- 
pel.  Zeolite^  Hornblend.  6diccou3  Hydropharies.  Lith»i- 
marga.     Steatites 

N.  B.  Thofe  marked  \  are  more  difficultly  d iff olved  than  thi 
others* 

Calcareous  Earth,  ponderous  Spar,  Gypfum,  and  othdr- 
additaments,  often  aflill  the  folution,  as  well  in  the  micro-* 
cofmic  fait,  as  in  borax.  To  which  it  is  neceflTary  to  add, 
that  in  order  to  obferve  the  eifervefcencc  properly,  the  matter 
added  to  the  flux  {hould  be  in  the  form  of  a  linall  particUr 
rather  than  in  fine  powder ;  becaufe  in  this  laft  there  is 
always  air  between  the  particles,  which  being  afterwards 
driven  off  by  the  heat,  affords  the  appearance  of  a  kind  of 
cffcrvcfccnce,     7"i#  Editor  from  Bergroaa* 

the 
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the  Sal  Sodas  (§  20.) ;  btit  as  thefe  falts  are 
cryftallifed,  and  conlequently  include  a  gte^t 
deal  of  water,  particularly  the  borax,  their 
bulk  is  confiderably  reduced  when  naelted, 
and  therefore  a  little  more  of  thefe  may  be 
taken  than  the  before-mentioned  quantity. 

§  23.  Both  thefe  lalts,  (§  21.)  when  ex- 
poled  to  the  flame  of  thp  Blow  pipe,  bubble 
very  much  and  foam  before  they  melt  to  a  clear  ' 
glafs,  but  more  efpecially  the  borax^  which  for 
the  moft  part  depends  on  the  water  they  con- 
tain. And  as  this  would  hinder  the  aflayer  from 
making  due  obfervations  On  the  phaenomena  of 
the  experiment,  the  fait  which  is  to  be^^ufed 
muft  firft  be  brought  to  a  clear  glafs  (§  21.) 
/before  it  can  ferve  as  a  flux;  it  muft  therefore 
be  kept  in  the  fire  until  it  is  become  fo  tranf- 
parent  that  the  cracks  in  the  charcoal  may  bo 
feeii  through  it.  This  done^  whatfoever 
is  to  be  tried,  is  put  to  it,  and  the  fire  con-^ 
tiiiued. 

§  24.  Here  it  is  to  be  obferved^  that  for  the 
affays  made  with  any  of  thefe  two  fluxes 
(§  22.)  on  miheral  bodies,  no  larger  pieces 
of  thele  muft  be  taken,  than  that  altogether 
they  may  keep  a  globular  form  upon  the  char- 
coal; becaufe  it  may  then  be  better  diftiil- 
guiftied  in  what  manner  the  flux  i&.s  upon  the 
matter  during  the  experiment.  If  this  is  not 
obferved^  the  flux,  cconpiuiMcating  itfelf  with 
jcvery  point  qf  the  furface  of  the  mineral  body, 
fpreads  all  over  it,  ai>d  keeps  the  form  of  this 
laft,    which  comntioiily  is  flat,    (§   i6.)  and 
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by  that  means  hinders  the  operator  obferving 
all  the  phaenomena  which  may  happen.  Be- 
fides,  the  flux  being  in  too  fmall  a  quantity,  in 
proportion  to  the  body  to  be  tried,  is  too  weak 
to  aft  with  all  its  force  upon  it.  The  bed  pro- 
portion, therefore,  is  about  a  third  part  of 
the  mineral  body  to  the  flux;  and,  as  the  quan- 
tity of  the*  flux  mentioned  in  §  20.  22. 
makes  a  globe  of  a  due  fize,  in  regard  to  the 
greatcft  heat*  that  is  poffible  to  procure  in  thefe 
experiments;  the  fize  the  mineral  body  pro- 
pofed  in  §  16.  requires^when  it  is  to  be  tried 
in  the  fire  by  itfelf  is  too  large  on  this  occa- 
fion,  the  third  part  of  it  being  here  almoft  fuffi- 
ciejit. 

§  25.  The  Sal  Sodae,  as  has  been  faid  before; 
is  not  of  much  ufe  in  thefe  experiments :  nor 
has  it  any  particular  qualities  in  preference  to 
the  tvvo  Lift  mentioned  fairs,  except  that  it 
diflblves  the  Zeolites  eafier  than  the  Borax  and 
the  Sal  fufibile  microcofniicum. 

This  laft  mentioned  fait  (hews  almoft  the 
fame  efFefts  in  the  fire  as  the  borax,  and  differs 
from  this  in  very  few  circumftances,  of  which 
one  of  the  moft  principal  is,  that,  when 
melted  with  manganefe,  it  becomes  of  a  crim- 
fon  hue,  iuftead  of  a  jacinth  colour,  which 
I  orax  takes. 

This  f  It  is,  however,  for  its  fcarcity,  ftilt 
very  little  in  ufe,  borax  alone  being  that  which 
is  commonly  ufed.  Whenever  a  mineral  body 
is  nTiClted  with  any  of  thefe  two  laft  mentioned 
ialts,   in  the  above  defcribed  manner  (§  22. 

et 


Plow-Pipe.  949 

et  feq.^  It  is  eaiily  feen  whether  it  is  quickly 
diflbived,  becaufe  in  that  cafe  ah  efFervefcencc 
arifes,  which  lafta  till  the  whole  is  diffoved ; 
or  whether  this  is  flowly  done,  in  which  cafe 
few  and  fmall  bubbles  only  rife  from  the  nciat- 
ter.  '  Likewife,  if  it  cannot  be  diflbived  at 
all,  becaufe  then  it  is  obferved  only  to  turn 
round  in  the  flux,  without  the  lead  bubble, 
and  the  edges  look  as  fliarp  as  they  were 
before, 

§  26.  In  order  further  to  illuftrate  what  has 
been  (aid  about  thefe  experiments,  I  will  men- 
tion fome  infl:ances  out  of  the  Mineralogy, 
concerning  the  eff^e£ls  of  borax  upon  the  mi- 
neral bodies,  viz. 

a.  The  calcareous  fubfl:ances,  and  all  thofe 
ftones  which  contain  any  thing  of  lime  in 
their  cornpofition,  diflblve  readily  and  with 
effervelcence  in  the  borax.  The  efFervefcencc 
is  the  more  violent,  the  greater  the  portion 
of  lime  contained  in  the  ftone.  This  reafon, 
however,  is  not  the  only  one  in  the  gypfum, 
becaufe  both  the  conftituents  of  this  do  readily 
mix  with  the  borax,  and  therefore  a  greater 
effervefcence  arifes  in  melting  gypfum  with 
the  borax,  than  lime  alone. 

b.  The  Siliceae  do  not  diflblve,  unleCs 
fome  few,  which  contain  a  quantity  of  iron. 

c.  'i  he  Argillaceae,  when  pure,  ^re  not 
afted  upon  by  the  borax ;  but  when  they  arc 
mixed  with  fome  heterogeneous  bodies,  they 
are  diflbived  though  very  flowly ;  fuch.  is 
for  infl:ance  the  Stone  Marrow^  the  Common 
Clay^  &c, 
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d^    The   GranatesD,    Zeolites,    and   Trappy  < 
diffolve  but  {lowly. 

Id.  The  Fluores,  Afbeftinse,  aiid  Micaccaf, 
diflblve  for  the  moft  part  very  eafily,  and  fo 
forth, 

§  27,  Some  of  thefe  bodies  melt  to  a  colour^ 
lefs  tranfparent  glafs  with  the  borax ;  for  in* 
ftance,  the  Calcareous  Subftances,  when  pure, 
the  Fluores^  fome  of  the  Zeolites,  &c.  Others 
tinge  the  borax  with  a  green  tranfparent  C05 
lour;  viz.  the  Granafe^i^y  Tr^fpi  fome  of  the 
Argillacea^  fome  of  the  Micace^e  and  AJbef^ 
fma*  This  green  hq^s  its  original,  partly 
from  a  fmall  portion  of  iron,  y^hich  the  Gra^ 
nate^  particularly  contain,  and  partly :  from 
phlogifton. 

§  28»  The  borax  cannot  diflblye  byt  a  cer* 
tain  quantity  of  a  mineral  body  proportional 
to  its  own,  Of  the  calcareous  kind  it  dif* 
folvesa  vaft  quantity,  but  turns  at  laft,  wheq 
too  much  has  been  added,  from  a  clear  tran& 
parent,  to  a  white,  opaque  Hag.  When  thcj 
quantity  of  the  calcareous  matter  exceeds  but 
little  in  proportion,  the  glafs  looks  very  clear 
^s  long  as  it  remains  Jiot ;  but  as  foon  as  it 
begins  to  cool,  a  white  half  opaque  cloud 
is  feen  to  arife  from  the  bottom,  which 
Ipreads  over  the  third,  half,  or  more  of  the 
glafs  globe,  in  proportion  to  the  quantity  of 
calcareous  matter;  hut  the  glafs  or  flag  is 
jieverthelefs  (hining,  9nd  of  a  glafly  texture 
when  broke  ;  if  iiK>re  of  this  matter  be  added, 
the  ploud  rifes  quicker  jind  is  more  opaqw,  and 
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Cd  by  degrees  till  the  (lag  becomes  quite  milk 
white.  J t  is  then  nd  mote  of  a  (tiining,  but 
rathfeir  dry  appearance,  on  the  furface ;  is 
Very  brittle,  and  of  a  grained  texture,  whea 
broke. 

§  29.  All  that  has  been  faid  hitherto  of  ex-? 
periments  tipon  mineral  bodies,   relates  only 
to  the  {tones  and  earths.     1  am  iioW  proceed- 
ing to  the  metals  and  ores,  in  order  to  de-^ 
Icribe  the  manner  of  examining  thefe  bodies, 
and  particularly  the  management  of  the  Blow- 
pipe, in  thefe  experiments.     An  exadl  know- 
ledge   and  nice  proceeding  are  fo  much  tht 
more  neceflary  here,  as  the  metals  are  often 
fo  difguifed  in  their  ores,  as  to  be  very  diffi* 
cultly  known   by   their   external  appearance, 
and  liable  fometitties  to  be  miftaken  one  for 
the  other :  Some  of  the  cobalt  ores  for  inftanc^^ 
refemble  much  the  Pyrites  Arfenidalis  ;  there 
are  alfo  fome  iron  arid  lead  ores,  which  are 
nearly  like  one  another,  &c. 

§  30.  As  the  ores  generally  confifl:  of  metal? 
mineralifed  with  fulphur  or  arfenic,  or  fome- 
times ^  both  together ;  they  ought  firft  to  be 
expofed  to  the  fire  by  themfelves,  in  order, 
not  only  to  determine  with  which  of  thefe 
they  are  mineralifed,  but  alfo  to  fet  them 
free  from  thofe  volatile  mineralifing  bodies: 
Thus  this  ferves  intlead  of  calcination,  by 
which  they  are  prepared  for  further  aflays. ' 

§  31,  Here  it  muft  be  obferved,  that,  when- 
ever any  metal,  or  fufible  ore,  is  to  be  tried,  a 
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little  concavity  muft  be  made  in  that  place  of 
the  charcoal  where  the  matter  is  to  be  put ; 
becaufe,  as  foon  as  it  is  melted,  it  forms  itfclf 
into  a  globular  figure,  and  might  then  roll 
from  the  charcoal,  if  its  furface  was  plain; 
but  when  borax  is  put  to  it,  this  inconveniency 
is  not  fo  much  to  be  feared, 

^§  32-  Whenever  an  ore  is  to  be  tried,    a 
fmaU  bit  is  broke  off  for  that  purpofe,  of  fuch 
a  fize  as  is  direded  in  §  i6  :  this  bit  is  laid 
ppon  the  charcoal,  and  the  flame  blown  on  it 
flowly.    Then  the  fulphur  tir  arfenic  begins  to 
part  from  it  in  form  of  fmoke ;  thefe  are  eafily 
diftingui(hed  from  one  another  by  their  fmell, 
that  of  fulphur  being  fufficiently  known,  and 
the  arlenic  fmelling  like  garlick.     The  flame 
ought  to  be  blown  very  gently  as  long  asany 
fmoke  is  feen  to  part  from  the  ore,  but,  after 
that,  the  heat  mufl:  be  augmented  by  degrees, 
in  order  to  make,  the  calcination  as  perfe£l  as 
poffible.     If  the  heat  is  applied  very  ftrongly 
from  the  beginning  upon  an  ore  that  contains 
much   fulphur    or  arlenic,  the  ore   will  pre- 
fently  melt,  and  yet  lofe  very  little  of  its  mine- 
ralifmg  bodies,  by  that  means   rendering  the 
'  calcination   very   imperiedl.      It   is   however, 
jmpoffible  to  calcine  tiie  ores  in  this  manner 
'  to  the  utmoft  perfe6lion,  which  is  eafily  ktn 
.  in    the   following   inftance,    viz.    in   melting 
down   a   calcinedf  Potter's  ore  with  borax,  it 
will  be  found  to  bubble  upon  the  coal,  which 
depends  on  the  fulphur  which  is  dill  left,  the 
vitriolic  apid  of  this  uniting  with  the  borax, 

»nd 
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and  caufing  this  motion.  However,  lead  in 
its  metallic  form,  melted  in  this  manner,  bub- 
bles alone  upon  the  charcoal,  if  any  fulphur 
remains  in  it.  But,  as  the  lead,  as  well  as 
ibme  of  the  other  metals,  may  raife  bubbles 
upon  the  charcoal,  although  they  are  quite 
free  from  the  fulphur,  only  by  the  flames 
being  forced  too  violently  on  it,  thefe  phaeno- 
mena  ought  not  to  be  confounded  with  each 
other. 

§   33*  'T'he  ores  being   thus   calcined,    the 
metals  contained  in  them  may  be  difcbvered, 
either  by  being  melted  alone,  or  with  fluxes : 
when   they  (hew  themfelves,  either  in  their 
pure  metallic  (late,  or  by  tinging  the  flag  with 
colour  peculiar  to  each  of  them.     In  thefe  ex- 
periments  it   is  not   to  be  expeded  that  the 
quantity  of  metal  contained  in  the  ore  (hould 
be  exadly  determined ;  this   muft  be  done  in  ' 
larger    laboratories^     This    cannot,,    however, 
be  looked  upon  as  any  defefl-,  fince  it  is  fufli.- 
cient  for  a  mineralogift,  only  to  find  out  what 
fort  of  metal  is  contained  in  the  ore.     There 
is  another  circumftance,  which,  I  am  forry  to 
fay,  is  a  more  real  defeft  in  our  little  labora*** 
tory,  which  is,  that  fome  ores  are  nof  at  all 
able  to  be  tried  by  it,  in  fo  fmall  an  appara- 
tus :  for  inftance,  the  gold  ore  called  Pyrites 
aureus^  which  confifts  of  gold,  iron,  and  ful- 
phur.    The  greateft  quantity  of  gold,  which 
this  ore  contains,  is  about  one  ounce,  or  one 
ounce  and  an  half  out  of  one  hundred  pounds 
of  the  ore,  the  reft  being  iron  and  fulphur; 

and 
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^td  *s  only  jt  vefy  fmall  bit  is  allowed  fot* 
thefe  experiments,  (§  i6.  ^i^  the  gold  Cm/- 
trfihed  therein  can  hardly  be  difcbtndd  by  the^ 
ifci  e^/en  if  it  could  be  extrafted ;  but  it  goes 
ikfttg  t^ith  f he  iron  in  the  flag,  this  laft  metal 
htitig  in  fo  large  a  quantity  in  proportion  to 
0it  bthef,  and  both  of  them  having  an  attract 
fioti  for  each  other^ 

iVll  rh^ef  Blendes  ahd  Black  jacks,  which  jr^ 
mineral  zink  ores,  containing  zink,  ful-» 
jphur^  and  irdn,  cannot  bfe  fried  this  way^  be- 
caufe  they  c^titiot  bis  perfeftly  calcined ;  and 
befides,  the  zink  flies  off,  urhen  the  iron  fcori^ 
lie's :  neither  can  all  thbfe  Blendes,  which 
6cnit^\n  filVer  or  gold  rriihcralifed  with  them, 
t>e  tried  in  this  ihani^er,  ^hich  is  particularly 
Otfriiig  to  the  imperfeft  calcihatibn  i  nor  are 
the  cjuickfilver  ores  fit  for  thefe  experiments, 
the  volatility  of  this  femii-metal  making  it  im- 
j)6ffible  to  bring  it  out  of  the  poorer  fort  of 
ores*;  and  the  rich  ores,  which  fwpat  qiit 
th«  quickfilver  when  kept  clofe  in  the  hand, 
Ihdt  Wanting  any  of  thefe  aflays,  &c.  Thofe 
ibre^  ought  to  be  aflayed  in  larger  quanti-. 
ties,  and  tven  with  fuch  other  methods  as 
cannot  be  applied  upon  a  piece  of  charcoal, 

§  34.  SoUie  of  the'  rich  filver  ores  are  eafily 
tried:    fof    inftance,    Minerd  argenti    vitrea^ 

'  -  *  A  piece  of  gold  being  laid  over  the  proof,  to  receive  the 
fumeS)  readily  difcovcrs  if  it  conrains  any  quick-fiiver.  An4 
it  is  probable,  that  by  fimilar  procefTes  we  may  alfo  be 
enabled  to  difcover  with  the  Blow-pipe  other  of  the  volatiW 

'  l^ilbtyOii^tl. 
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eomKi6nIy  called  Silver- glafs^  \*hich  cdiifift* 
only  of  filver  and  fulphur.     When  this  ore  i^ 
expofed  to  the  flame,  it  melts  inftiantly^  and 
the  fulphur  goes  away  in  fume,   leaving  thft 
Silver  pure  upon  the  charcoal,  in  a  globtrlat 
form,     If  this  filver  fhould  happen  to  be  df  ^ 
dirty  appearance,  which  often  is  the  cafe^  tbe^ 
it  muft  be   melted    anew  with  a  very  little" 
borax,  and  after  it  has  been  kept  in  fuiSon  itit 
a  minute  or  two,  fo  as  to  be  perfeftly  melted 
^nd  red'hot,  the  proof  is  fufFered  to  cool :  it 
may  th^n  be  taken  off  the  coal:  and  being  laid 
\jpon  the  fteel- plate,  {PL  i.Jig.  N.)  the  filvpf 
is   feparated   from    the   flag   by   one   or   tWdf 
Urokes  of  the. hammer  {PL  i.  fig.  E.).     Hef6 
the  ufe  of  the  brafs  ring  {PL  i.  fig.  H.)  H 
manifeft,    for    this   ought  firft  to   be    pladed 
upon  the  plate,  to  hinder  the  proof  frofn  fly-i 
ing  off  by  the  violence  of  the  ftroke.  Which 
ptherwife  would  happen.     The  filver  is  theii 
found  inclofed  in  the  flag  of  a  globular  forrtt^ 
and  quite  fliining,  as  if  it  was  polifhed*    Whefi 
a  large  quantity  of  filver   is  contained   in   k 
lead  ore,  viz.  in  a  potter's  ore,  it  can  likev)vife 
be  difcovered  through  the  ufe   of  the  blow^ 
pipe,  of  which  more  will  be  mentioned  herfe^^ 
9fter,     (§.  39.) 

§  35^  Tin  may  be  melted  out  of  tha  ptife 
tin  ores,  in  its  metalUic  fliate.  Some  of  thefe 
ores  melt  very  eafily,  and  yield  their  mfetafl 
in  quantity,  if  only  expofed  to  the  fife  by 
(ihemfelves:  but  others  are  more  refradlofy; 
l^nd  as  thefe  melt  very  flowJy,  the  tiui  Which 
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fweats  out  in  form  of  very  fmall  globules,  h 
inftantly  burnt  to  aflies,  before  thefe  globules 
have  time  to  unite,  in  order  to  compofe  a  lar*- 
ger  globe,  which,  might  be  feen  by  the  eye, 
is  not  fo  foon  deftroyed  by  the  fire;  it  is 
therefore  neceffary  to  add  a  little  borax  to 
thefe  from  the  beginning,  and  then  to  blov/ 
the  flame  violently  at  the  proof.  The  borax 
does  here  prefcrve  the  metal  from  being  too 
fooh  calcined,  and  even  contributes  to  the 
readier  coUeding  of  the  fmall  metallic  particles, 
tsrhich  foon  are  {ten  to  form  themfelv^s  into 
a  globule  of  metallic  tin  at  the  bottom  of  the 
whole  mafs,  neareft  to  the  charcoal.  As  foon 
as  {6  much  of  the  metallic  tin  is  produced,  as 
is  fufficient  to  convince  the  operator  of  its 
prefence,  the  fire  ought  to  be  difcontinued, 
though  the  whole  of  the  ore  is  not  yet  melted ; 
becaufe  the  whole  of  this  kind  of  ore  can  be 
feldom  or  never  reduced  ifito  metal  by  means 
of  thefe  experiments,  a  great  proportion  be^ng 
always  calcined  :  and  if  the  fire  is  continued 
too  long,  perhaps  even  the  metal  already  re- 
duced may  likewife  be  burnt  to  aflies ;  for 
the  tin  is  very  foon  deftroyed  from  its  metallic 
ftate  by  the  fire. 

§  36.  Moft  part  of  the  lead  ores  may  be  re- 
duced to  a  metallic  ftate  upon  the  charcoal. 
The  Minera  Plumbi  calciformes^  which  are  pure, 
are  eafily  melted  into  lead ;  but  fuch  of  them, 
as  are  mixed  with  an  ochra  ferri^  or  any  kind 
of  earth,  as  Clay,  Lime,  &c.  yield  very  little 
of  lead,  and  even  nothing  at  all,  ifthe  hetero- 
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genea  are  combined  in  any  large  quantity: 
this  happens  even  with  the  Minera  plumbi  calci^ 
formis  arfenico  mixta.  Thefe,  therefore,  arc 
not  to  be  tried  but  in  larger  laboratories. 
However,  every  mineral  body  fufpefted  to 
contain  any  metalirc  fubftance  may  be  tried 
by  the  blow^pipe,  fo  as  to  give  fufficient  proofs 
whether  it  contain  any  or  not,  by  its  efFefls 
being  different  from  thole  of  the  flones  or 
earths,  &c. 

§  37.  The  Minera  plumbi  miner alifata  leave 
the  lead  in  a  metallic  form,  if  not  too  large  a 
quantity  of  iron  is  mixed  with  it.     For  ex- 
ample, when  a  teflellated  or  fteel-grained  lead 
ore  is  expofed  to  the  flame,  its  fulphur,  and 
even  the  arfenic,   if  there  be  any,  begins  to 
fume,  and  the  ore  itfelf  immediately  to  melt 
into  a  globular  form ;  the  reft  of  the  fulphur 
continues  then  to  fly  offi  if  the  flame  is  blown 
flowly  upon  the  mafs ;  but,  on  the  contrary, 
very  little  of  the  fulphur  will  go  off,  if  the 
flame  is  forced  violently  on  it:  in  this  cafe,  it 
rather  happens  that  the  lead  itfelf  crackles  and 
difli pates,  throwing  about  very  minute  metal- 
lic particles.     The  fulphur  being  driven  out 
as  much  as  poffible,  which  is  known  by  find- 
ing no  fulphureous  vapour  in  fmelling  at  the 
proof,  the  whole  is  fuffered  to  cool,  and  then 
a  globule  of  metallic  lead  will  be  left  upon 
the  coal.     If  any  iron  is  contained  in  the  lead 
ore,  the  lead,  which   is   mdted  out  of  it,  is 
not  of  a  metallic  fhining,.  but  rather  of  a  black 
and  uneven  furfage:    a    little  borax  muft   ia 
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this  cafe  be  melted  with  it,  and  as  Ctidn  Us  tm 
bubble  is  feeii  to  rife  any  longer  from  the 
metal  into  the  borax,  the  fire  muft  be  dif* 
pontinued  i  when  the  mafs  is  grown  cold,  the 
iron  will  be  found  fcorified  with  the  borax^ 
and  the  lead  left  pure,  and  of  a  fliining  co* 
ioyr, 

I  jS^  Bprax  does  not  fcorify  the  lead  in 
ihefe  fmall  experiments,  when  it  is  pure :  if 
the  flame  is  forced  with  a  violence  on  it,  a 
bu*bblipg  will  enfue,  refembling  that  which  is 
ob/erved  when  bo^ax  diflblves  a  body  raelte4 
with  it;  but,  when  the  fire  ceafes,  the  flag  will 
fee  perfectly  clear  and  tranfparent,  and  a  quan* 
tity  of  very  minute  particles  of  lead  will  be  feen 
Spread  aboyt  the  borax,  which  have  been  torn 
jpff  from  the  mafs  during  the  bubbling, 

§39.  If  fuch  a  lead  ore  (§  37.)  is  rich  in  filver^ 
rthis  laft  metal  may  likewife  be  difcov^red  by 
this  experiment  ;  becaufe,  as  the  lead  is  vola- 
tile, it  may  be  forced  off,  and  the  filver  remain- 
To  effect  this,  the  lead,  which  is  melted  out 
q[  the  ore,  mufl:  be  kept  in  conftant  fulion 
tvith  a  flow  heat,  that  it  may  be  confumed* 
This  end  will  be  fooner  obtained,  and  the 
lead  part  quicker,  if,  during  the  fufion,  the 
wind  through  the  blow-pipe  is  diredled  imme- 
diately, though  not  forcibly,  upon  die  melted 
mafs  itfclf,  until  it  begins  to  cool,  at  which  time 
the  fire  mufl:  be  direfted  on  it  again.  The  lead, 
which  is  already  in  a  volatilifing  ftate,  will 
\yy  this  artifice  be  driven  out  in  form  of  a  fublii 
imokcj  and  by  thus  continuing  by  turns  to 
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tnelt  the  mafs,  and  then  to  blow  off  tiie  lead, 
as  has  been  fajd,  until  no  fmoke  is  any  logger 
perceived,  the  filver  will  at  laft  be  Qbtaine4 
pure.  The  fame  obrervation  holds  good  hefje 
alfo,  which  was  made  about  the  gold,  that,  ^s 
none  but  very  little  bits  of  ores  cap  be  employed 
in  thefe  experiments,  it  will  be  diflScult  to  ejf- 
tradt  the  filver  out  of  a  poor  ore ;  for  fome  part 
of  it  will  fly  off  with  the  lead,  and,  wU^t 
might  be  kft,  is  too  little  tp  be  difcqrneji  lyr 
the  eye.  The  filver,  which,  by  this  wq^ijs 
is  obtained,  is  eafily  diftinguifhed  frpnj  ha/ikj 
the  following  external  marks,  vix.  that  it  fpuft 
be  red-hot  before  it  can  be  melted :  it  coq|s 
fooner  than  lead  :  it  has  a  filver  colour  ^  th?^t 
is  to  fay,  brighter  and  Whiter  than  lead :  fi|d 
is  harder  under  the  hammer,    f  §  34.) 

§  4p.  The  Miners  cupri  calctformes  (at  lei^rft 
fome  of  them)  when  not  rpixed  with  tpo  tpijqlv 
ftone  or  earth,  are  eafily  reduced  to  copp?r 
with  any  flux';  if  the  ,copper  is  foyn4  nqt  to 
have  its  natural  bright  colpur,  it  muft  be 
melted  with  a  little  borax  which  puriQe^  i,t* 
Some  of  thefe  ores  do  not  ^t  all  difcover  their 
metal,  if  not  i^nmediately  melted  w,ith  bprajj; 
the  heterogenea,  contained  in  theqpi^  hinder- 
ing, the  fufion,  before  thefe  ^re  fcprified  by  the 
<iux, 

§  41.  The  grey  Copper  ores,  whiph  only 
confifl  of  copper  and  fulphut,  are  tried  ^tln^oft 
ill  the  fame  manner  as  above  mentioxieV- 
(§  40.)  Being  e^pofed  to  the  flame  by  thfivfi- 
felves,  they  will  be  found  iiiftantly  to  rpejt, 
5  and 
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and  part  of  their  fulphur  to  go  ofF.  The  copper 
may  afterwards  be  obtained  in  two  ways  ;  the 
one,  by  keeping  the  proof  in  fufion  for  about 
a  minute,  and  afterwards  fufFering  it  to  cool ; 
when  it  will  be  found  to  have  a  dark  and  undven 
appearance  externally,  but  which,  after  being 
broke,  difcovers  the  metallic  copper  of  a  glo- 
bular form  in  its  centre,  furr^unded  with  a  re-  ^ 
gulus,  which  ftiil  contains  fSnie  fulphur  and 
a  portion  of  the  metal  i  the  other,  by  being 
melted  with  borax,  which  laft  way  fometimes 
makes  the  metal  appear  fooner. 

§42.  The  Minera  cupri  pyritacea^  contain- 
ing copper,  fulphur,  and  iron,   may  be  tried 
with  the  blow-pipe,  if  they  are  not  too  poor. 
In  thefe  experiments  the  ore  ought  to  be  cal- 
cined, and,  after  that,  the  iron  fcorified.    For 
this  purpofe  a  bit  of  the  ore  muft  be  expofed 
to  a  flow  flame,  that  as  much  of  the  fulphur 
as    poffible    may   part   from   it    before   it   is 
melted,  becaufe  the  ore  commonly  meltjj  very 
foon,  and  then  the  fulphur  is  more  difficultly 
driven  off.     After  being  melted,   it  mufl:   be 
kept  in  fufion  with  a  ftrong  fire  for  about  a 
minute,  that  a  great  part  of  the  iron  may  be 
calcined ;    and,  after  that,    fome   borax  muft 
be  added,  which  fcorifies  the  iron,  and  turns 
with  it  to  a  black  flag.     If  the  ore  is  very 
rich,  metallic  copper  will  be  had  in  the  flag, 
after  the  fcorification  :  if  the  ore  is  of  a  mode- 
rate richnefs,  the  copper  will  fl:ill  retain  a  little 
fulphur,  and  fometinfies  iron:  the  produ6t  will 
therefore  be  brittle,  and  mufl:  with  great  cau- 
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tjon  be  feparated  from  t;he  flag,  that  it  ttiaV 
not  break  into  pieces:  and  if  this  produft  is 
afterwards  treated  in  the  fame  manner  a$  before 
faid,  in  fpeaking  of  the  grey  copper-ores 
(§  4?r.),  the  metal  vv^ill  foon.  be  pioduced. 
But,  if  the  ore  is  poor,  the  produft  after  the 
firft  fcorification  rriuft  be  brought  into  fufion, 
and  afterwards  melted  with  fome  frefh  borax^ 
in  order  to  calcine  and  fcorify  the  remaining 
portion  of  iron  j  afteV  which  it  nlay  be  treatea 
as  mentioned  in  Se6l  4!.  The  copper  will,  iri 
this  laft  cafe,  be  found  in  a.  very  fmall  glo* 
bule, 

§  43.  The  copper  is  not  very  eafily  fcorified 
with  this  apparatus,  when  it  is  melted  toge- 
ther with  borax;  unlefs  it  has  firft  been  ex-^ 
pofed  to  the  fire  by  itfelf  for  a  while,  in  Ordei* 
to  be  calcined.  When  only  a  little  of  this 
metal  is  diflblved,  it  inftailtly  tinges  the  flag 
of  a  reddifh  brown  colour,  and  moftly  opaque  * 
but  as  foon  as  this  flag  is  kept  in  fufion  for  a 
.  little  while,  it  becomes  quite  green  and  trSnl^ 
^  parent :  and  thus  the  prefence  of  the  cop* 
per  may  be  difcovered  by  the  colour,  wheii^ 
it  is  concealed  in  heterogeneous  bodies,  fb 
as  not  to  be  difcovered  by.  any  other  experi- 
ment. 

§  44.  If  metallic  copper  is  melted  with 
borax  by  a  flow  fire,  and  only  for  a  very  little 
time,  the  giafs,  or  flag,  bedomes  of  a  fine 
tranfparent  blue  or  violet  colour,  inclining 
more  or  lefs  to  the  green ;  but  this  colour  is 
not  properly  owing  to  the  copper^  but  it  may 

Q  q  q  rather 


962  U  S  E    OF     T  H« 

rather  i)C  to  its  phlqgifton  ;  becaufe  the  fame 
colour  is  to  be  had  in  the  fame  manner  frorft 
iron:,  and  thefe  glafles,  which  are  coloured 
with  either  of  thefe  two  metals,  foon  lofe 
their  colour,  if  expofed  to  a  flrong  fire,  in 
which  they  are  made  quite  clear,  and  colour- 
lefs.  Befides,  if  this  glafs,  tinged  blue  with 
the  copper,  is  again  melted  with  more  of  this 
metal,  it  becomes  of  a  good  green  colour, 
which  for  a  long  time  keeps  unchanged  in  the 
fire. 

§  45.  The  iron  ores,  when  pure,  can  never 
be  melted  by  themlelves,  through  the  means 
of  the  blow-pipe  alone,  nor  do  they  yield 
their  metdl,  when  melted; with  fluxes,  be- 
caufe  they  require  too  ftrong  a  heat  to  be 
brought  into  tufion ;  and,  as  both  the  ore 
and  the  metal  itfelf  very  foon  lofe  the  phlo- 
gifton  in  the  fire,  and  cannot  be  fupplied 
vvith  a  fufiicient  quantity  from  the  charcoal, 
fo  likewife  tUey  are  very  foon  calcined  in  the 
fire.  This  eafy  calcination  is  alfo  the  reafon 
why  the  flukes,  for  inftance  borax,  readily 
fcorify  this  ore,  and  even  the  metal  itfelf. 
The  iron  lofes  its  phlogifton  in  the  fire  fooxier 
thaa  the  copper,  and  is  therefore  eafier  fcori- 
fied ;  and  this  is  the  principle  on  which 
the  experiment  mentioned  in  Se£l.  42  is 
founded. 

§  46.  The  iron  is,  however,  difcovered 
without  much  difficulty,  although  it  wtre 
mixed  but  in  a  very  fmall  quantity  with  he- 
terogeneous bodies.     Tlie  ore,  or  thofe  bodies 
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ivhich  contain  aay  large  quantity  of  the  metal, 
are  all  att rafted  by  the  Ipadftone,  fome  without 
any  previous  calcination,  and  others  without 
having  being  roamed.  When  a  clay  is  pixed 
with  a  little  iron,  it  commonly  melts  by  i^felf 
in  the  fire;  but,  if  this  metal  is  contained  iu 
a  limeflone,  it  does  not  promQte  thefufion, 
but  gives  the  ftone  a  darjk,  apd  fometimes  a 
deep  black  colour,  which  always  is  the  pha« 
racier  of  iron.  A  Mineraferri  calciformfs  fum 
€ryfialltfata^  is  commonly  of  a  red  colour: 
/This  being  expofed  to  the  flame,  becomes 
quite  black,  and  is  then  readily  attrafted  by 
the  loadftonc^  which  it  was  not  before.  ,Be- 
lides  thefe  ligns,  the  iron  difcovers  jitfelf,  by 
tinging  the  flag  of  a  green  tranfparent  colour, 
inclining  to  brown,  when  only  a  little  of  the 
metal  is  fcorified ;  but  as  foon  as  apy  lar- 
ger quantity  thereof  is  diflblved  in  the  flag^ 
this  becomes  firfl:  a  blackiOi  brown,  and  after* 
wards  quite  black  and  opaquei 

§  47.  Bifmuthis  known  by  its  comavuuicat;* 
ing  a  yellowifli  brown  colour  to  borax :  and 
arfenic  by  its  volatility^  and  garlick  fm^U* 
Antimony,  both  in  form  of  regulus ^and  ore, 
is  vvholly  volatile  in  the  fire,  when  it  is  not 
mixed  with  any  other  metal  (except  arfenic), 
and  is  known  .by  its  particular  (mell;,eafier 
to  be  diftinguiflied^  when  once  known,  th^n 
dtfcribed.  When  the  ore  of  ;antimQny  is 
melted  upon  the  charcoal,  it  bubbles  con- 
flantly,  during  its  volatilifing. 

<Lq  q   a  §  48. 
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§  48.  Zinc  ores  are  not  eafily  tried  upon  thcr 
coal  (Se£l*  xxxiii.).  But  the  regulus  of  zinc, 
exppfed  to  the  fire  upon  the  charcoal,  burns 
with  a  beautiful  Blue  flame,  and  forms  it(elf 
almoft  inftantly  into  white  flowers,  which  are 
the  commoil  flowers  of  zinc. 

§  49;  Cofealt  is  particularly  remarkable  for 
giving  to  the  glafs  a  blue  colour,  which  is  the 
zafFre  or  fmalt.  To  produce  this,'  a  piece  of  co- 
balt ore  muft  be  calcined  in  the  fire  (Sedi.  30. 
31.)  and  afterwards  melted  with  borax.  As 
foon  as  the  glafs,  during  the  fufion,  from 
being  clear,  feems  to  grow  opaque,  it  is  a 
fign,  that  it  is  already  tinged  a  little  ;  the  fire 
is  then  to  be  difcontiilued,  and  the  operator 
muft  take  hold  with  the  nippers  (PI.  i.jf^.  R.) 
of  a  little  of  the' glafs,  whilft  yet  hot,  and 
draw  it  out  flowly  in  the;  beginning,  but  after- 
,  wards  very  quick,  before  it  cools,  whereby  a 
thread  of  the  coloured  glafs  is  procured,  more 
or  lefs  thick,  wherein  the  colour  may  cafier 
be  feen  againft  the  day  or  candle-light,  than 
if  it  was  left  in  a  globular  form.  This 
thread  melts  eafily,  if  only  put  in  the  flame 
of  the  candle,  without  the  help  of  the  blow- 
pipe. 

If  this  glafs  is  nielted  again  with  more  of 
the  cobalt,  and  kept  in  fufion  for  a. while, 
the  colour  becomes  very  deep  ;  and  thus 
the  colour  may  be  altered  at  pleafure. 

§  50-  When  the  cobalt  ore  is  pure,  or  at 
leatt  contains  but  little  iron,  a  cobalt  regulus 
is  aimoft  inftantly  produced  in  the  borax,,  dur- 
ing 
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ing  the  fufion  ;  but  when  it  is  mixed  with  a 
quantity  of  iron,  this  laft  metal  ought  firft  to 
be  feparated,  which  is  eafily  performed,  fince 
it  fcorifies  fooner  than  the  cobalt ;  therefore, 
as  long  as  the  flag  retains  any  brown  or  black 
colour  Sefl:  49.  it  muft  be  feparated,  and 
melted  again  with  frefh  borax,  until  it  ftiews 
the  blue  colour. 

§  51.  Nickel  is  very  feldom  to  be  had,  and, 
as  its  ores  are  feldom  free  from  rpixtures  of 
other  metals,  it  is  very  difficultly  tried  with 
the  blow-pipe.  However,  when  this  femi-me- 
tal  is  mixed  with  iron  and  cobalt,  it  is  eafily 
freed  from  thefe  heterogeneous  metals,  and  re- 
duced to  a  pure  nickel  regulus  by  means  of  fco- 
rification  with  borax,  in  the  fame  manner  as 
is  mentioned  Seft  I.  becaufe  both  the  iron  and. 
cobalt  fooner  fcorify  than  the  nickel.  The  re« 
gulus  of  nickel  itfelf  is  of  a  green  colour,  when 
calcined :  it  requires  a  pretty  ftrong  fire  be- 
fore it  melts,  and  tinges  the  borax  with  a 
hyjacinth  colour.  Manganefe  gives  the  fame 
colour  to  borax,  but  its  other  qualities  are  quite 
different,  fo  as  not  to  be  cpnfQunded  with  the 
nickel  "a]^ 

§  5^- 


««■ 


•  [fl]  The  habitudes  of  mineralized  metals  in  the  fire.  When 
metals  are  diflblved  in  a  ^natural  menftruum,  efpecially  ful- 
phur,  I  call  them  mineralized.  I  am  aware  that  many  ufe 
the  term  mineralization  in  a  very  extended  fenfe,  fo  that 
they  apply  it  not  only  to  thofe  conjun6lions  of  metals  efpe- 
€ially,  of  which  arfenlc  is  ^  part,  but  even  to  the  mechanical 
implication  of  earths  or  ilones.    But  if  affeniq  be  reckoned  a 

CLq  q    3  mineralizing 


966 


Us*    OP    THE 


§  ci*  Thus  J  have  briefly  defcribed  the  ufe 
of  the  Blow^pipe,   arid  the  niethod  of  erxi- 

ploying 

mineralizing  fubftance,  it  is' obvious  that  we  muft,  as  a  con-? 
fejquence,  allow  of  no  native  metals.  For  each  of  thefe  are 
debafcd  with'foipe  other  metal.  Gold,  for  example,  with 
filvcr  or  copper,  platina  with  iron,  iilyer  with  gjold  or  cop- 

{>eF,  and  fo  of  the  reft.    If  therefore  metals  cai^  be  minera-t 
i^red  by  arfehic,  wby  not  by  other  metals  ? 

Sulphurati^d  metals  riiay  be  freed  frqm  their  fulphur  by  t 
flight  roafting  upon  the  charcoal,  or  at  leaft  the  greateft 
part  may  be  driven  off.  The  mineral  muft  not  be  fufed, 
for  the  furfa'ce  in  that  cafe  becoi^iing  much 'lids,  the  minera- 
lizing^  matter  is  iiiuch  longer  in  flying  off. 

The  fcvcrat  volatile,  matters  arc  know^i  by  their  fmell, 
fume,  or  cloudy  tinge  around  them  j  ai^d  the  fixed  refidues 
being  fufed  by  the  help  of  the  fluxes,  their  contents  may  be 
known  partly  by  their  colour,  partly  by  thp  reduced  parti- 
cle^, and  laftly  by  the  precipitatioa  they  afftUrd  upon  iron; 

Mineralized  Gold.  G0I4  cannot  be  dirp^ly  united  with 
fulphur;  but  they  are  found  together  in  the  form  of  golden 
pyrites  by  the  mediation  of  iron,  which  is  ftrongly  attra6tive 
of  both.  But  this  miueral  contains  the*  gold  in  fo  fmall  a 
cjuantity,  that  though  it  may  be  feparated  by  fufion  and'fco- 
rification,  yet  as  it  fcarccly  exceeds  yt^Vv  P^rt  of  the  weight  of 
the  particle  examined  by  the  blow-pipe,  it  may  pafily  efcape 
pbfervation  by  being  enveloped  i|i  the  fcoria. 

Mineralized  Silver.  Sulphurated  filver,  or  the  vitreouf 
filver  ore,  being  fufed  on  the  charcoal,  becomes  deprived  of, 
its  mineralizing  mat|:er  without  difficulty;  fo  that  a  bright 
globule  is  often  produced,  which  may  be  purified,  if  necef- 
fary,  with  borax.  Copper,  iron,  or  maqganefe,  deprive  filvey 
pf  its  fulphur. 

If  arfenic  be  prefcnt,  together  with  fulphur,  as  in  the  red 
ore  6i  filvcr,  both  n^ay  be  driven  off  by  a  flight  roafting,  an4 
the  rcgulus  muft  then  be  entirely  freed  ii  om  heterogfeneouf 
jpatters  by  the  help  of  borax. 

A  mixture  pf  copper,  fulphur,  arfenic,  and  filvcr,  or  t^e 
white  filvcr  ore,  exhibits  a  globule^  \vhich  is  fendercd  impure 
\jy  thefe  metals, 

.  Silver, 


plbying  It  in  the  ftudy  of  Mineralogy,    Any 
gentleman,    who  is  a  lover  of  this  fcicnce, 

will. 

Silver,  loaded  with  fiilphur  aird  lead  (galena),  lofcs  Tts  fuU 
phur  by  roafting,  after  which  the  lead  may  be  gradually  de- 
il^royed  by  repeated  fufions  and  coolings,  or  it  may  be  fepa- 
rdtcd  in  the  cupel. 

Mineralized  Lead.     Galena  affords  a  diftin^^  rcgulus  on. 
the  charcoal,  unlefs  it  be  too  much  loaded  with  iron.     The 
lead  is  precipitated  by  iron  and  copper. 

Mineralized  Copper.  This  mineral,  which  is  termed  the 
dftereouSf  or  more  improperly  the  vjireous  ore  of  copper,  being 
gently  roafted  with  care,  and  at  lad  fufcd,  exhibits  a  mafs, 
whofe  exterior  cruft  is  ufually  contaminated  with  fulphur, 
but  whofe  interior  part  is  pure  copper,  if  the  fufion  has  beea 
fufficiently  made.  The  roafted  mafs  in  general  affords  the 
regulus  more  fpeedily  by  the  addition  of  borax.  Cupreous 
pyrites  always  abounds  with  iron :  this,  after  a  proper  roaft-- 
ing,  being  fufBeiently  fufcd,  affords  a  regulus  cf  copper,  if 
the  ore  be  rich;  but  if  poorer  it  requires  frequent  fcorifi- 
catioru  with  borax.  But  if  the  mafs  be  fufed  together  with, 
borax  upon  iron,  veftiges  of  copper  are  precipitated,  though 
very  fmall.  The  celebrated  Gahn  has  difcovered,  that  if  the 
flame  be  thi*own  fuddcnly  and  by  intervals,  on  a  calcined  graia 
of  copper  ore,  the  metallic  fplendor  appears  on  its  furfacc 
at  thofe  inftants,  which  at  other  times  is  black. 

Mineralized  Iron.  Sulphurated  iron,  commonly  known 
by  the  name  of  pyrites,  may  be  melted  into  a  globule,  which, 
jit  the  beginning,  is  environed  with  a  bluifti  flame.  But  be- 
caufe  the  metal  itfelf  is  eafily  deprived  of  its  phlogifton 
and  fcorified,  it  exhibits  no  regulus,  either  alone^  or  when 
treated  with  borax. 

Mineralized  Btfmuth.  Bifmuth  exhibits  a  blue  flame  when 
fufed. 

This  ore  of  bifmuth  fufed  with  borax  is  diftinftly  preci* 
pitated  by  iron  or  manganefe. 

Mineralized  Nickel,  Sulphurated  Nickel  has  not  yet  been 
found,  without  an  addition  of  iron  and  arfenic.  By  roafling 
9nd  frequent  fufions  with  borax,  the  regulus  is  obtained,  but 
fparcply,  if  ever,  free  from  foreign  matter. 

C3Lq  q   4  MimraliziJ 
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will,  by  attending  to  the  rules  herq  laid  down^ 
be  able  in  any  eafy  manner  to  amufe  himi! 
felf  in  difcoveriwg  the  properties  of  thofe  works   ' 
qf  nature  which  the  mineral   kingdom  fur-t 
nifhes  us  with.     The  hufbandman  may  by  its 

help  find  out  what  forts  of  ftoiles,  earths,  ores 

■ » 
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Mineralized  Cobalt,  What  wc  ^l^ave  faid  of  Nipkel  is 
likevvife  true  of  fulphurated  cobalt.  At  leafl  it  is  never  with- 
out  iron,  and  feldom  free  from  arfenic.  The  regulus  may  be 
pbtained  upon  th^  charcoal,  by  the  method  jufl  mentioned, 
but  always  vitiated  by  heterogeneous  matters. 

Mineralized  Zinc,  Though  Zink  refufes  any  di reft  union 
with  fulphur,  yet  they  are  found  joined  in  the  fame  mineral, 
and  that  efpecially  by  the  mediation  of  iron.  The  mineral, 
which  is  called  EUnde^  is  without  metallic  fplendor,  melts 
by  itfelf  upon  the  coal,  cqtmmonly  tinging  the  flame  after  the 
manner  of  zink.  It  is  diflblved  both  in  borax  and  the  phof^ 
phoric  fait.  That  mineral  of  zinck,  which  poflefTes  the  me- 
tallic fplendor  has  the  fanie  properties,  but  feems  to  melt  or 
be  diflblved  more  eafily,  Botb  thefe  leave  a  cloudinefs  upon 
the  charcoal.  '  ^ 

Mercury^  Arpnic^  and  Antimony,  Mercury,  arfenic,  and 
antimony,  are  volatile  in  the  flate  of  mineralization.  The 
lirit  is  found  in  the  form  of  cinnabar,  which  melts  on  the 
charcoal,  exhibits  a  blue  flame,  and  gradually  exhales  with- 
out having  any  refidue.  ^ 

Yellow  Arfenic^  expofed  to  the  exterior  flame  in  fiich  j^ 
manner  that  it  may  neither  melt  nor  fume,  becomes  red,  but 
returns  to  its  original  yellownefs  when  cool:  'if  it  be  urged  fo 
as  jufl  to  begin  to  melt,  it  acquires  a  rednefs  wliich  perfiils 
even  when  cold  ;  if  a  flronger  fire  be  applied,  it  flies  entirely 
away.  Riftgal  contains  a  fomewhat  greater  portion  of  fulphur, 
and  therefore  more  eafily  melts,  but  it  flies  away  totally  like 
the  other. 

Crude  Antifj  or,y  upon  the  charcoal  melts,  fumes,  is  imbibed, 
^  and  at  lafi:  totally  vaniflies,  except  a  cloudinefs  about  the  fpot 
it  refled  on. 

Platina   and   Tin  are  fcarcely   found   fulphurattd   in   the 

bowels  of  the  earth,    ne  Editor  from  Bergman. 
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&c,  there  are  on  bis  eftate,  and  to  what  (Eco- 
nomical ufes  they  may  be  employed.  The 
Scientific  Mineralift  may,  by  examining  into 
the  properties  and  effefts  of  the  mineral  bodies, 
difcovef  the  natural  relation  thefe  bodies  ftand 
in  to  each  other,  and  thereby  furnifh  himfelf 
with  materials  for  eftablifhing  a  Mineral  Sy- 
ftem,  founded  on  fuch  principles  as  Nature 
herfelf  has  laid  down  in  them ;  and  this  in  his  . 
own  ftudy,  without  being  forced  to  have  re- 
courfe  to  great  laboratories,  crucibles,  fur- 
naces, &c,  which  is  attended  with  much 
trouble,  and  is  the  reafon  why  fo  few  can 
have  an  opportunity  of  gratifying  their  defire 
of  knowledge  in  this  part  of  natural  hiftory. 
I  (hall  now  add  fome  hints  towards  the  im- 
provements  of  this  apparatus,  leaving  to  the 
judicious  pra^itioner  the  talk  of  completing 
them. 

§  53^  ^  great  nuinber  of  fluxes  might,  per- 
haps, DC  found  out,  whofe  efFeds  on  mineral 
bodies  might  be  different  from  thofe  already 
in  ufe,  whereby  more  diftin(9:  charadters  of 
thofe  mineral  'bodies  might  be  difcovered, 
which  now  either  (hew  ambiguous  pnes,  or 
which  it  is  almoft  impofTible  to  try  exadly  with 
the  Blow-pipe..  Inftead  of  the  fal  Jodie ^  fome 
other  fait  might  be  difcovered  better  adapted, 
to  thefe  experiments.  But  it  is  very  neccffary 
not  to  make  ufe  of  any  other  fluxes  on  the 
charcoal  than  fuch  as  have  no  attradion  to  it : 
if  they,  at  the  fame  time,  are  clear  arid  tranf- 
parent,  when  melted,  as  the  borax  and  th^ 
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Jfilfujihlle  microcofmicumy  it  is  ftill  better:  ho\v* 
ever,  the  tranfparency  and  opacity  are  of  no 
great  confequence,  if  a  fubftance  is  eiTaycd 
only  in  order  to  difcover  its  fufibility,  with- 
out any  attention  to  its  colour  ;  in  which 
cafe,  fome  metallic  flag^  perhaps,  might  be 
ufefuK 

§  54.  When  fuch  ores  are  to  bie  reduced 
whofe  metals  are  very  eafily  calcined,  fuch  as 
tin,  zinc,  &c.  it  might  perhaps  be  of  fervice  tp 
add  fome  phlogifton,  fince  the  charcoal  cannot 
afford  enough  of  it  in  the  open  fire  of  thefe 
cffays :  fuch  a  phlogiflon  might  be  hard  refin, 
or  fome  fuch  body.  The  manner  of  melting 
the  volatile  metals  out  of  their  ores  per  dejcenjum 
might  alfo,  perhaps,  be  imitated:  for  inftance, 
a  hole  might  be  made  in  the  charcoal,  wide 
above,  and  very  narrow  at  the  bottom  ;  a 
little  piece  of  the  ore  being  then  laid  at  the 
upper  end  of  the  hole,  and  covered  with  fome 
very  fmall  pieces  of  the  charcoal,  the  flatae 
muft  be  directed  on  the  top  :  the  metal  might, 
perhaps,  by  this  method,  run  into  the  hole 
below,  concealed  from  the  violence  of  the 
lire,  particularly  if  the  ote  is  very  fqfible,  &c^ 

Several  of  my  experiments  have  indeed  in- 
duced me  to  believe  the  poffibility  of  thefe  im- 
provements; but  as  1  have  not  yet  had  an  op^ 
portunity  of  bringing  them  to  perfc6lion,  I 
will  not  deliver  them  as  infallible  :  thefe  hints 
are  only  communicated  as  an  inducement  to 
fiirther  trials, 

§  55- 
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§  S5*  The  ufe  of  the  Pocket  Laboratory, 
as  here  defcribed,    is    chiefly    calculated    for 
a  travdling  mineralift.     But  a  perfon,   who 
always   refides    at    one  aiid  the  fame   place, 
may  by  fome  alteration  make  it  more  common 
dious   to  himfelf,   and   avoid  the  trouble  of 
tjlowing  with  the  mouth.     For  this  purpofe 
he  may  have  the  Blow-pipe  go  through  a  hole 
in  a  table,  and  fixed  undernpath  to  a  fmall  pair 
pf  bellows  with  double  bottoms,  fuch  as  fome 
of  the  glafs-blowers  ufe,  and  then  ngthipg  more 
is  requited,  than  to  qiove  the  bellows  v<rith  the 
feet  during  the  experiment;  but  in  this  cafe 
^  lamp  may  be  ufed  inftcad  of  a  candle.    This 
method  would  be^  attended  with  a  ftill  greater 
advantage,  if  there  were  many  fuch  parts  as 
c  c  fig.  Qj^  P/.  f .  the  opening  of  which  were 
of  different  dimenfions  :  thofe  parts  might  by 
means  of  a  fcr^ew  be  faftened  to  the  main  body 
pf  the  Blow-pipe,  and  tajcen  away  at  pleafure. 
The  advantage  of  having  thefe  nozzles,  if  I 
may  be  permitted  to  call  them  fo,  of  different 
capacities  st  their  endfe,  would  be  that  of  exciting 
a  ftronger  or  weaker  heat  as  occafion  might 
require.    It  would  only  be  neceffary  to  obferve, 
that  in  proportion  as  the  opening  of  the  pipe 
(nozzle)  is  enlarged,  the  quantity  of  the  flame 
mufl  be  augmented  by  a  thicker  wick  in  the- 
lamp,  and  the  force  of  blowing  encreafed  by 
m^ans^pf  weights  laid  on  the  bellows,  a  mucl^ 
intenfer  heat  would  thus   be  produced  by  a 
pipe  of  a  confiderable  opening  at  the  end,  by 
which  the  experiments  muft  undoubtedly  be 

carried 
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carried  farther  than  with  the  common  Blow- 
pipe. 

.  §  56.  A  traveller, V who  has  feldom  an  opt 
portunity  of  carryaig  many  things  along  with 
him,  may  very  well  be  contented  with  this 
Pocket-Laboratory,  and  its  apparatus,  which 
is  fufficient  for  mofl:  part  of  fuch  experiments 
3s\:an  be  made  en  a  journey.  There  are,  how-^ 
ever,  other  things  very  ufeiul  to  have  at  han4 
on  a  journey,  which  ought  to  make  a  fecond 
part  of  the  Pocket-Laboratory,  if  the  manner 
of  travelling  does  not  oppofe  it :  this  confifts 
of  a  little  box  including  the  different  acids,  and 
one  or  two  matrafles,  in  order  tatry  the  mine-* 
ral  bodies  in  liquid  menftrua,  if  required. 

§  57.  Thefe  acids  are,  the  Acid  of  Nitre,  of 
Vitriol,  and  of  Common  Salt,  Moft  of  the 
llones  and  earths  are  attacked,  at  lead  in  fome 
degree,  by  the  acids ;  but  the  calcareous  .arq 
the  eafieft  of  all  to  be  diflblved  by  them, 
which  is  accounted  for  by  their  calcareous  pro- 
perties. The  acid  of  nitr,e  is  that  which  isi 
mofl:  ufed  in  thefe  experiments;  it  diflblves 
the  limeftone,  when  pure,  perfedly,  with  d, 
violent  efFervefcence,  and  the  folution  becomes 
clear :  when  the  limeftone  enters  into  fome 
other  body,  it  is  neverthelefs  difcovered  by 
this  acid,  throiigh  a  greater  or  lefs  efFervef- 
cence in  proportion  to  the  quantity  of  the  cal- 
careous particles,  unlefs  there  are  fo  few  as  to 
be  almoft  concealed  from  the  acid  by  the  he- 
terogeneous ones.  In  this  manner  a  calcareous 
];)ody,  which  fometimes  nearly  refembles  a  fiU- 

ceou§ 
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te6Us  or  argillaceous  one,  may  be  known  from  ^ 
thefe  latter,  without  the  help  of  the  Blow-pipe, 
only  by  pouring  one  ot  two  drops  of  this  acid 
upon  the  fubje<9: ;  which  is  very  convenient 
when  ther^  is  no  opportunity,  nor  time,  of 
ufing  this  inftrument. 

§  58.  The  Gypfa,  which  confift  of  lime 
and  the  vitriolic  acid,  (§  18.  12.)  are  not  ia 
the  leaft  attacked  by  the  acid  of  nitre,  if  they 
contain  a  fuffieient  quantity  of  their  own  acid^ 
becaufe  the  vitriolic  acid  has  a  ftronger  attrac- 
.  tion  to  the  lime,  than  the  acid  of  nitre  :  but 
if  the  calcareous  fubftance  is  not  perfe<5lly  fa- 
turated  with  the  acid  of  vitriol,  then  an  eiFer- 
vefcence  arifes  with  the  acid  of  nitre,  more  or 
lefs  in  proportion  to  the  want  of  the  vitriolic 
acid.-  Ttiefe  circumftances  are  often  very  ef-» 
fential  in  diftinguifhing  thQ  calcarea  and  gypfa 
from  one  another. 

§  59.  The  acid  of  nitre  is  likewife  neceflary 
in  trying  the  zeolites,  of  which  fome  fpecies 
have  the  lingular  efFeft  to  diffblve  with  eftervef- 
cence  in  the  abovementioned  acid  j  and  within 
a  quarter  of  an  hour,  or  even  fometimes  not 
until  feveral  hours  after,  to  change  the  whole 
folution  into  a  clear  jelly,  of  fo  firm  a  con- 
fidence^ that  the  glafs,  wherein  it  is  con- 
tained, may  be  reverled,  without  its  falling 
out. 

§.  60.  If  any  mineral  body  is  tried  in  this 
menftruum,  and  only  a  fmall  quantity  is  luf- 
pefted.Jo  be  diflblved,  though  it  was  impoffible 
to  diftinguifti  it  with  the  eye  during  the  folu- 
tion, 
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tion,  it  can  be  eafily  difcovered  by  adding  to  it 
(id  faturitatem  a  cleaf  folution  of  the  ^Icali^ 
when  the  diflblved  part  will  be  precipitated^ 
and  fall  to  the  bottom.  For  this  purpofe  the 
Jal  foda  (§  20.)  may  be  very  ufefui. 

§  6 1.  The  acid  of  nitre  will  fufRce  for  ffiak-'' 
ing  experiments  upon  ftones  and  earths  ;  but  if 
the  experiments  are  to  be  extended  to  the  me* 
tals,  the  other  two  acids  (§  t^'j^  are  alfo  ne* 
ceffary.  As  the  acids  are  very  corrofive,  they 
muft  not  be  kept  in  the  ordinary  Pocket-La- 
boratory, already  defcribed,  for  fear  of  fpoil- 
ing  the  other  apparatus,  if  the  ftoppers  (hould 
happen  not  to  fit  exaftly  to  the  necks  of  the 
bottles,  and  any  of  thcacid:(hould  be  fpilt. 

^be  SeBions  62.  and  ^3.  contained  a  de* 
fcription  of  the  humid  apparatus  of  the  author* 
They  are  omitted^  becaufe  a  more  extenjtve  and 
compadi  apparatus  is  defcrtbed  in  the  appendix. 

§64.  Another  inftrument  is  likeWife  ne- 
'cefl'ary  to  a  complete  Pocket-Laboratory^  viz- 
a  Wafliing-trough,  in  which  the  mineral  bo-^ 
die?,  and  particularly  the  ores,  may  be  fepa- 
lated  from  each  other,  and  from  the  adherent 
rock,  by  means  of  water* 

This  trough  is  very  common  in  laborato* 
ries,  and  is  ufcd  of  different  fizes ;  but  here 
only  one  is  required  of  a  ntioderate  flze,  fuch 
as  twelve  inches  and  a  half  lomg,  three  inches 
broad  at  the  one  end,  and  one  inch  and  a  half 
at  the  other  end,  floping  down  from  the  fides 
and  the  broad  end  to  the  bottom/t  yviiere  it  is 
three  quarters  of  an  inch  deep :  !|*liavc  give 
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figure  of  it  In  Plate  %.  fig.  22*.  of  o\\t  fourtb 
^  third  of  the  ufual  fize.  It  is  commonly  made 
of  wood,  which  ought  to  be  chofen  fmoQth, 
hard,  and  compa^,  wherein  are  no  .pores  in 
\vhich  the  minute  grains  of  the  ^pounded  rnat- 
tcr  may  conceal  themfelves. 

It  is  to  be  obferved,^that  if  any  fuch  naattpr 
is  to  be  wa(hed,  as  is  fufpefted  to  contain  fome 
native  metal,  fuch  as  filver  or  gold  ;  a  trough 
ihould  be  procured  for  this  purpofe,  of  a  very 
(hallow  flope  ;  becaufe  the  minute  particles  of 
the  native  metal  have  then  more  power  to  at- 
femble  together  at  the  broad  end,  and  feparatc 
from  the  other  matter. 

§  65.  The  management  of  this  trough,  or 
the  manner  of  wafliing,  which  I  fuppofe  to  be 
known  before,    confifts  in  this.     That  when  . 
the  matter  is  mixed  with  about  three  or  four 
times  its  quantity  of  water  in  the  trough,  this 
is  kept  very  loofe  between  two  fingers  of  the 
left  hand,  and  fome  light  ftrokes  given  on  its 
broad  end  with  the  right,  that  it  may  move 
backwards  and  forwards,  by  which  pfieans  the 
heavieft  particles    affcmble  at  the  broad  and 
lower   end,    from    which    the    lighter   ones 
are  to  be  feparated  by   intlining  the  trough 
and    pouring    a   little   water  on   them.       By 
repeating  this   procefs,    all   fuch    particles  as 
are  of    the  fame    gravity   may    be   coUeAed 
together,  and  feparate  from  thofe  of  different 
-gravity,   |)rovided   they   were   before   equally 

*  The  trough  which  forms  part  of  the  apparatus  defcribed 
iQ  the  Appendix,  is  of  much  fmaller  dimenfions  than  here 
defcribed, 

pounded ; 
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pounded :  though  fuch  as  are  of  a  clayey  na- 
ture, are  often  very  difficult  to  feparate  from 
the  reft,  which,,  however,  is  of  no  great  con- 
fequence  to  a  ikilful  and  experienced  wafher. 
The  wafliing  procefs  is  very  neceflary,  as  there 
are  often  rich  ores,  and  even  native  metals, 
found  concealed  in  earths  and  fand  in  fuch  mi- 
nute particles,  as  not  to  be  difcovered  by  any 
other  means. 
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2.  The  great  advantage  of  this  kind  of 
miniature  cffays  is  very  obvious,  and  they  arc 
often  mtich  more  advamageoas,  than  experi* 
ments  nnTade  at  large  in  Chemical  Laboratories. 
Mr.  Engeftrom  has  made  feveral  obiervations 
on  this  Tubjeft  in  tlie  firft  fc<flions  of  his  trca- 
tife,  to  which  may  he  here  added,  that  by  this 
method   fuch  phaenomena   are   difl:in<flly   ob- 
fer\«4  tfsvate  fteceffarUy  loft  in  the  large  pro- 
cefles ;  for  the  affaycr  has  under  his  eyes  thc^ 
progrefs  of  changes  and  tranfient  phsenomena 
caufcd  by  fife  on  every  fubftance:  which  can- 
not be  observed  in  R  large  fiirnace.     Befides 
this  circumftance,  there  are  often  fpecimens  fo 
rare,  and  fo  itiUch  efteemed  by  4he  owners, 
that  the  fmaliefl:  pieces  are  not  obtained  bujt 
with  difEculty,  to  determine  their  real  con- 
tents ;  for  as  to  their  external  appearances,  no 
one  can  ever  reafonably  depend  on  them  [a\. 

3.  The  names  of  thofe  great  REncralogifts, 
who  have  contrived  and  improved  thefe  tra- 
velling apparatus,  need  only  he  mentioned,  to 
'ftiew  the  ikcided  advantages  and  great  utility 
of  fuch  effays  :  iiheie  are  the  faoKius  Andreas 
Swi&bi  who  firft  appUed  the  blow-pipe  to  the 

•examination  of  minerals^  as  Bergman  obferves ; 

I  »  . . 
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.  {a  j  The  external  appctraaeei,  configurations,  colours,  and 

;ieoi>fiA«ncy  of  mineral  bodies,  are  often  promifcuouity  affixed 

tQ  various  fotils,  and  are  of  courfe  fo  incapable  of  afford- 

''ing  ^  IcAovrkge  of  any  individual  fubllance  of  the  foffii  kind,. 

'  ^Hiat  I  oaii  hardly  form  a  notion  how  any  refleding  perfon,  not 

led  jitvay  by  a  difpofitbn  for  childHh  amufement,  could  ever 

attempt  to  mislead  the  public  with  a  mineralogjcal  i/fteat^ 

girounded  on  fuch  uacertain-  principles^ 


His  celebrated  fcholar,  our  Author,  Mr.  Cron- 
ftedt,  and  after  him  Rinman,  Quift,  Enge^ 
Arom^  Scheele,  Gabn,^  and  Bergman  himfelf^ 
all  from  Sweden^  where  the  knowledge  of  mi^ 
neralogy  has  been  purfued  with  indefatigable 
zeal :  and  laftly,  thje  celebrated  Mr.  de  Mor-* 
veau  of  Dijon,  who  is  now  difclofing  with  th^ 
greateft  fuccefs  the  ahilruie  recefTes  t>f  Modern 
Chemiftry  to  the  French  nation. 

4.  The  chief  pieces  and  implements  of  the 
Pocket-Laboratories  are  reprefented  in  the  two 
annexed  plates^  The  firft  contains  the  whole 
Dry  Laboratory  ^  fo  called  on  account  of  its  con- 
taining  whatever  is  required  to  try  all  kind$ 
gf  foffils  in  the  Jr^  ivay  by  6re>  without  any 
of  the  humiii  menflruumsk  It  confifts  oi  a  box 
as  large  as  an  o£lavo  book,  lined  with  greet! 
velvet,  and  covered  with  black  fifii^fliim  it  is 
8 1  inches  long>  6  broad,  and  1 1  inches  4?ep» 
outfide  meafure^  The  infide  is  divided  intd 
different  compartments,  by  thin  palrtitions^ 
which  are  Coutiaued  to  the  bottom,  in  order 
to  contain  fome  other  implements  under  thoii: 
reprefented  in  the  quai^rangular  figure  C;F.^N; 
of  the  firft  plate^  that  are  feen  dti  opening  the 
box^ 

5.  O  and  Q^are  the  two  pieces  that  fdrdi  the 
blow-pipe  J  which  is  reprefented  entire  at  the 
bottom  of  the  plate^  marked  by  the  fathe  let«^ 
ters*  This  very  ufeful  inftruaient  has  been 
confiderably  iitlproved  of  late  in  Engliod. 
The  mouth*piece  aa  is  made  of  ivory,  to  aVditl. 
the  difagreeable  fenfation  of  having  a  piece  df 

R  r  r  9^  inetai 
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meial  a  lobg  time  between  the  teeth  and  lips, 
which,  if  not  of  filver  or  gold,  may  be  very 
ijoxious  to  .the  operator,  a  circumftahce  that 
has  been  hardly  noticed  before.  The  other 
improvements  of  this  ufeful  inftrumcnt  are- 
mentioned  in  the  Note  [^].      .         '  -- 

6- The 


[^]  It  is  rather  extraordinary  that  the  Blow-prpc  has  been 
.  confide r.ably  deficient  in  many  refpedls,  although  it  has  been 
ufed  from  time  iinmemorial  by  various  artiAs,  as  gold-Jniithi^ 
je^eiiers^  glafi-blowersy  and  many  others  ;  and  even  after 
having  been  adopted  by  many  able  and  ingenious  perfons  for 
mineralogical  experiments.  It  is  no  matter  of  what  metal 
the  blow-pip^  it  made :  brafs  is  the  mod:  commonly  ufed  ^ 
but  it  may  l?e  made  of  Jilver  or  goldy  according  to. the  fancy 
of  the  owhei',  provided  it  poiTeiTes  the  good  qualities  re- 
quired-   .  ,  '. 

X.  If  the  jmotith- piece  aaht  made  of  a  round  form,  Jt 

caniibt  be  held  for  any  length  of  time  between  t\\t  teeth  and 

lips/tb  blow  through  it,  without  ftraining  the  mufcles  of  thq 

mouth,  which  produces  a  painful  fenfation.    It  muft  therefore 

have  fuch  an  external  figure,  as  to  adapt  itfclf  accurately  to 

the  lateral  angles  of  the  lipsy^  having  -a  flattiili  oval  form 

externally,    with  two  opposite  corners  to  fit  thofe  internal 

angles  of  the  mouth,  when  it  is  held  between  the  lips,  at    * 

m;)y  be  feen  in  that  re|iirefented  in  the  figure  at  the  bottom 

,of  plate  T.  . 

.,    2,   The  fmall   globe  ^  ^    is  hollow,     for    receiving   the 

Imoiiture  of  the  breath,  and  muil  be  compofed  of  two  hemi- 

fpheres,  exactly  fcrewing  into  one  another  in^^;  the  male- 

Ifciew  M  to  be  in  the  lowef  part,  and  foklered  on  th'c  crooked 

;part  i^  of  the  tube  ^D.  at  fiich  a  dtllauce,  tlut  the  infidc 

end  of  the  crooked  tube  be  even  with  the  edge  of  the  hemi- 

fph'ere,  as  reprefcnted  by  the  pointed  lines  in  the  figure.   But 

tnc  upper  heinifphere  is  to  be  foldered  at  the  end  of  the 

.ftraight  tube  /),     By  thefc  means,  the  moillnre  arifmg  from 

■the,  breath  falls  into  the  hollow   of  the  tower  herailphe^e, 

where  it  is   colledtcd  round  the  upper   in  fide   end   of  the 

.  crooked -part.^,  of  the  blow-pipe,  wichouc  being  apt  to  fall 

^in^o  It.  r      .         .  J.  The 
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6.  The  ftream  of  air  that  is  impelled  bj^  the 
blow-pipe,  as  feen  in  fig.  3.  plate  H.  upoa' the 
fliamej  muft  be  conftant  and  even;  and  muft. 
laft  as  long  as  the,  experiment  continues  to  re- 
quire it.  This  labour  will  fatigue  the  lungs,^ 
unlefs  an  equable  and  uninterrupted  infpiratioa 
can  at  the  lame  time  be  continued.  To  fuc- 
ceed.in  this  operation  without  inconvenience, 
fome  labour  and  pradlice  are  neceflary^i  i  The, 
whole  artifice,  however,  confifts  in  this,  wz.. 
that,  while  the  air  is  infpired  through  .  the 
noftrils,  that  part  which  is  contained  in  the 
mouth  be  augmented  at  each  expiration,  and 
conftantly  forced  out  through  the  blow-pipe 
by  the  mufcular  compreffion  of  the  cheeks. 
The  comparifon  of  this  operation  to  that  of  a 


•  3.  The  fmall  nozle?,  or  hollow  conical  tubes,  advifed  by 
Mellieurs  Engeftrom,  Bergman,  and  others,  are  wrong  in  the 
principle;  bccaufe  the  wind  that  palTes  from  the  mouth 
through  fuch  long  cones,  lofes  its  velocity  by  the  lateral 
fri6lion,  as  happens  in  hydraulic  fpouts,  which,  when  formed 
in  this  manner,  do  never  throw  the  fluid  fo  far,  as  when  the 
fluid  pafies  through  a  hole  of  the  fame  diameter,  made  in  a  thiii 
plate  of  a  little  metallic  cap  that  fcrews  at  the  end  of  the 
large  pipe.  It  is  oh  this  account  that  the  little  cap  r  is 
employed,-  having  a  fmall  hole  in  the  thin  plate,  which  ferves 
as  a  cover  to  it;  and  there  are  feVtral  of  thefe  little  caps, 
with  holes  of  fmaller  and  larger  fizcs,  to  be  changed  ^nd  apj. 
plied,  whenever  a  flame  is  required  to  be  more  or  lei's  ftrong. 
4.  Another  conveniency  of  thefe  little  caps  is,  that  even 
in  cafe  any  moifture  fliould  ef:ape  falling  into  the'hcmif'- 
phere  hb^  and  pafs  along  with  the  wind  through  the 
crooked  pipe  Q^it  never  can  arrive  at^.nor  obflrut^  the  little 
hole  of  the  cap  r,  there  being  room*  enough  under  the  hole 
in  the  inlide,  where  this  moilhire  mufl  be  Hopped,  till  it  is 
cleaned  and  wiped  out. 

^  R  r  r  3  '  double 
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double  bellows  is  exa^ly  true ;  but  that  of  the 
pifton  in  the  air-^ump,  as  Tome  pretenderi 
have  hinted^  is  qiiite  abfurd. 

7.  Some  perfons  may  find  this  operation  con* 
fiderably  difficujt ;  but  frequent  trials  will 
eftablilh  the  habit,  ifo  that  an  uninterrupted 
ftream  of  air  can  be  enaitted  through  the  blow- 
pipe during  one  quartei^  of  an  hour,  and  eve© 
iQuch  longer,  without  any  (;Qpi(iderable  fatigue^ 
as  I  have  experienced, rtiyfelf. 

t.  This  ftream  of  air  is  required  to  impel 
the  flame  upon  the  matter  under  examinatiort. 
Too  great  a  flamie  does  not  yield  to  the  blaft; 
and  too  fmall  a  one  produces  a  weak  effeft.  A 
flender  candle  (hould  therefore  be  chofen,  with 
a  cotton  wick.  The  burnt  top  muft  be  cu*^ 
off  at  fuch  a  length,  |hat  the  remainder  may 
\>c  bent  a  little  to  near  a  right  anglc^  as  it  ap- 
pears hy  ab  fig.  20.  pi.  II ;  and  the  fame  is  re* 
prefented  alfo  by  the  flame  of  fig,  3,  The  oh't 
fice  /  of  the  blow-pipe  is  to  be  held  above,  and 
wear  this  bent  part,  in  a  perpendicular  pofitioii 
to  the  wick,  and  then  the  air  muft  be  as  re- 
gularly  expelled,  as  poflible.    See  §  i  j[.  p.  93 Zi, 

9.  The  flame  being  thus  forced  fideways  bj 
the  violence  of  the  blaft,  exhibits  two  diftinft 
appearances :  the  internal  ^  (fig.  20-  plate.  IJ.)  is 
conical,  well  defined,  and  of  a  blue  colour >  at 
the  apex  of  this,  the  moft  violent  degree  of 
heat  is  excited :  but  the  external  flame  c  d  i$ 
pf  a  bro\yni(h,  vague,  and  undetermined  hue, 
which  is  deprived  of  its  phlogifton  by  the 
fi^rrounding  atmoiphere,  and  produce!  a  much 
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lefs  heat  at  its  extremity  than  the  interior 
blui(h  flame.  It  is  therefore  the  apex  of  this 
internal  blue  flame  that  maft  be  direfted  to  the 
fubjed  which  is  required  to  be  affayed ;  as  it 
appears  by  m  in  fig.  2«  pi.  IL 

10.  But  every  aifay  is  always  to  begin  by 
the  exterior  flame,  which  muft  be  firft  di- 
rected upon  the  mafs  under  examination  : 
and  when  its  efficacy  is  well  known,  then 
the  interior  blue  flame  is  to  be  employed. 

1 1 .  Particular  care  muft  be  taken  to  obferve^ 
whether  the  matter  decretitates^  fp^^^^y  fwells^ 
tiquefies^  boils ^  vegetates ^  changes  colour^  f mokes ^ 
is  inflamed^  becomes  oily  or  magnetic^  Sec.  Sec 
§  18.  p.  937.  and  the  Notes. 

1 2.  The  piece  expofed  to  the  flame  fliould 
fcarcely  ever  exceed  the  bulk  of  a  middle-fized 
grain  of  pepper ;  but  it  ought  never  to  be  fo 
fmall  as  not  to  be  capable  of  being  taken  up 
by  the  tongs  or  forceps  marked  R  pi.  L  If  it 
be  too  large,  a  part  of  it  is  neceflarily  out  of 
the  focus,  and  muft  cool  both  the  fupport 
and  the  part  immerfed  in  the  blue  apex  of  the 
flame,  as  is  faid  already  at  §  16.  p.  934. 

13.  After  the  ore  is  roafted,  it  is  to  be 
pounded  upon  the  fteel  plate  marked  N.  pUce 
I.  by  the  hammer  £.  the  particles  being  pre- 
vented from  being  diflipated  by  the  ring  H,^ 
within  which  the  pieces  to  be  broken  are  to 
be  put. 

1 4.  A  fmall  piece  (hould  always  be  added  iepa* 
rately  to  each  of  the  fluxes,  concerning  which 
it  muft  be    obferved,    whether  it    diflblves 

Rrr  4  whoUy^ 
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wholy,  or  only  partially  ?  whether  this  be 
cfFefted  with,  or  without  effervefcence?  quickly^ 
or  flowly  ?  whether  the  mafs  be  diviiled  into 
powder^  or  gradually  and  externally  corroded  ? 
what  colour  the  glafs  is  tinged  by,  whether 
Dpake  or  pellucid?  as  has  been  already  ob- 
ferved.. 

.  15*  C.  reprefents  a  wax-candle  to  be  lighted 
for  thpfe  trials,  as  being  the  moft  cleanly, 
although  any  other  candle  of  tallow,  .or  an 
oil-lannp,  ,and  ftill  better  ^  laoip  with  burning 
fpirits  of  wine,  may  be  made  ufe  of  for  the 
fame  purppfe.  .  ^ 

i6.'  F.  pi.  I.  is  a  round  plate  of  brafs,  with 
a  prong  d  in  the  middle,  to  ferve  as  a  candle- 
flick  to  hold  the  candle  C.  It  has  various 
^concentrical  grooves,  to  hold  the  folid  different 
refults  of  the  experiojeuts  apart  from  each 
other,  The  fpace  under  the  round  plate  C, 
which  has  the  prong. turned  downwards,  is 
filled  by*. one  or  two  fmall  pieces  of  charcoal 
for  ferving  as  fupports  in  the  trials. 

17.  The  three  phialsA.  B.  M.  contain  the 
three  fluxes  that  are  fit  for  thcfc  experiments ; 
^viz.  the  microcofmic  or  phofphoric  acid  is 
contained  in  that  marked  M,  It  is  an  acid 
already  defcribed,  Seft.  1)64,  and  is  partly  fa-' 
turated  \yith  mineral^  and  partly  with.  i;i?/jf/7 
^Ikali,  and  loaded  befides  with  mUcii  water, 
and  a  gelaVinous  fat.  When  expofed  to  the 
flame,  ujjoa  the  charcoal,  it  burns  and  foams 
violently,  with  a  continual  crackling  iioife, 
yntil  the. water  and  volatil  alkali  have  flown 
/     '  off. 


•  4 


.Dry.  Laboratcwiy.  985 

off.  Afterwards  it  is  lefs  agitated,  fending 
forth  fomewhat  like  black  fcoriae,  arifing  from 
the  burnt  gelatinous  Dart.  Thefe  are  ioon 
difpelled,  and  a  pellucid  fphaerula,  encompaflcd 
by  a  fine  green  cloud,  jis  exhibited,  being  oc- 
cafioned  by  the  deflagration  of  the  phos- 
phorus arifing  from  the  extraftion  of  the  acid 
by  means  of  the  inflammable  matter. 

The  clear  globule  which  remains,  upon  th^'  * 
removal  of  the  flame,  continues  longer  Ibfe  - 
than  that  formed  by  the  borax,  and  thereforejjs 
more  fif:  for  the  addition  of  the  matter  to  he 
dilfolved.  The  vpJatjl  alkali  is  fuon  expelled 
by  the  nre ;  therefore  an  excefs  of  acid  arifes 
,in  what  remains,  whiclji  eafily  attracts  moiftufe 
in  a  cool  place.  4 

18.  The  mineral  ialkali  in  the  phial  A» 
called  ptherwife  Sai  Soaay  and  defcribed  in 
Se6t.  170,  if  fufed  npsij.  the  charcoal,  melts 
fuperficially,  with  a  cracking  uoife,  penetrates 
the  charcoal,  and  difappears.  It  is  on  this  ac- 
count that  it  is  employed  in  the  filver-fpoon, 
marked  P.  on  the  outfide  of  the  PI.  1.  but 
which  is  packed  under  D  or  E.  If  this  fpoon 
were  made  of  gold,  but  of  a  fmaller  fize,  or 
of  hammered  platina^  it  would  be  more  cou« 
venient^ 

19/  This  is  one  of  the  fupports  of  the 
matters  under  examination ;  but  a  piece  of 
charcoal  cut  in. a  form  almofl:  cuWcal,  as 
reprefented  in  fig.  2.  pi.  II,  is  the  ipoft  com- 
monly ufed  in  many  alfays,  Pardcles  of 
ores  that  are  very  fmall  and  light  are  eafily 
3  carried 
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carried  off  by  the  blaft  of  air.  To  prevent  this 
accident,  a  fmall  cavity  is  to  be  hollowed  in 
the  charcoal,  in  which,  being  partly  proteded 
by  another  fmaller  piece  of  charcoal  over  it, 
they  may  be  expofed  to  the  apex  of  the  flame : 
and  on  fome  occasions  two  pieces  of  charcoal 
are  tied  together  with  a  binding^wire,  that  is 
packed  up^  in  the  box  near  thehamtoer;  and 
naving  n\ade  two  hollows  near  the  edges,  a 
hard  reducibl6  fubftance  may  be  there  ex- 
pofed to  the  greateft  heat  of  the  apex  of  the 
flame,  as  if  it  were  in  a  reverbatory  furnace. 
See  ^  i%f  6.  937,  of  the  pnceeding  Treatiie  of 
Mr.  Engtfirom. 

20«  The  phial  marked  B  contains  cryftal- 
lized  borax,  already  deicribed  Se^  182.  When 
expofed  to  the  flame  upon  the  charcoal;  at 
iirft  it  becomes  opake,  white,  and  wonderAiUy 
intumefcent ;  throws  out  branches  and  vari- 
ous protuberances  :  but  when  the  water  is  ex- 
pelled, it  is  eafily  collefted  into  a  mafs,  which, 
when  well  fufed,  yields  a  colourlefs  bead, 
which  retains  its  tranfparency  even  after  cool- 
ing: fee,  however,  note  [/],  p.  18.  If  calcined 
botax  be  employed,  the  clear  fphserula  is  more 
fpeedily  obtained^  This  is  a  neutral  fait,  and 
coniifls  of  mineral  alkali  partially  fatufated 
with  a  peculiar  acid,  known  by  the  name  of 
S^ifative  Salt  (Seft*  1 65) :  each  of  its  principles 
is  feparately  fuiible,  and  each  dififolves  a  great 
(lumber  of  other  matters. 

The  habits  of  thefe  falts,  when  expofed  to 
^re,   beii^  once  known,  it  will  be  eafy  to 

underftand 
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Uttd^rftand  the  diffcfeiices  occafioned  by  dSffer- 
eUt  additions. 

21.  G  is  a  frfiaH  link  of  hard  fteel,  to  try 
the  hardnefe  or  ibftnefs  of  mineral  fubftances ; 
and  alio  to  ftrike  fire  for  lighting  the  candle, 
when  required. 

22.  K  denotes  two  pieces  of  black  flint,  to 
fetve  as  a  touch^ftone  :  for  being  rubbed  tvith 
any  metal ;  if  it  be  gold,  the  marks  will  not 
be  corroded  by  aqua  for'tis ;  and  alfo  to  flrike 
fire,  when  neceflary,  with  the  link  G. 

23.  I  is  an  artificial  load*ftone,  properly 
armed  with  iron  for  the  better  prefervation  of 
its  attfadivc  power.  It  ferves  to  difcover  tha 
ferrugincous  particks  of  any  ore  after  it  has 
been  roafted,  and  powdered  on  the  little  fquare' 
of  fteel  N,  withiii  the  ring  H,  Plate  1,  as 
mentioned  N**  13. 

24.  L  is  a  triple  rtiagnifier,  which,  diflferently 
coinbined,  produces  7  magnifying  powers,  the 
better  to  diftiiiguifli  the  ftrudure  and  metallic 
parts  of  ores,  and  the  minute  particles  of  native 
gold,  whenever  they  contain  that  metal. 

25.  R  is  a  pair  of  longs  for  the  eaiy  handlin] 
the  Imall  pieces  to  be  tried  or  examined ;  an( 
to  turn  or  take  out  from  the  melted  fluxes  the 
fmall  buttons,  or  reguline  products  of  the 
procefles  when  hot, 

26  S  is  a  file,  to  try  the  hardnefs  of  ftones 
and  cryftals,  &c.  This  is  put  under  the  ham* 
pier  E  or  elfe where. 

27.  There  are  alfp  put  in  the  empty  fpaces, 
vnder  the  inflruments,  fome  pieces  of  dry  asa* 
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ric  ojr  tmder^  and  iroall,  bits  ;.or  fiHintcrsoif 
wood,  tiped  with  brimftone,  to  ferve  as  mat- 
ches  for  lighting  the  candle^aud  variou]^  olKer 
]y[ti;le, articles  of  ufe  in  theie  experiments*  V 

. , '    \  ...  ...     J  ^.•.•, 

2d.  THE  HUMID  LABORATORY,^  wW.- 

forperforming  Experim.eni;s  \ti.theliumi^  If^ay., 

zS.  The  calib  of  this  laboratory  is  of  the  fame 
form*  and  dimenfions  as  that  of  the  Dry  La^ 
haratory^  the  depth  , only' excepted,  whTcH  is 
double,  in  order  that  the  phials  may  ftand  up- 
rigbt,  without  being  expofed  to  fhake  off.their 
Jlbples.  It  has  been  thought  quite  unneceflary 
to  add  a  plate  engraved  with  the  figure  of  this 
Laboratory,  fince  every  one  knows  well  what 
inuft  be  the  form  of  fuch  a  colledtion  of  phials 
put;  together.  They  contain  the  principal 
acids^  iej!sj  prccipitunts^  and  re-agents^  both  for 
examining  mineral  bodies  by  the  humid  way^ 
and  for  analyfing  the  various  kinds  of  mineral 
waters,  Thofe  with  acids  and  corrojive  Jolutions 
have  not  only  ground  ftoples;  but  alfo  an  exter- 
nal cap  to  each,  ground  over  the  ftople,  and  fe- 
cured  downwards  by  a  bit  of  wax  between  both, 
in  order  to  confine  the  corrpfive  and  volitil  fluids 
within.  But  thofe  which  contain  rnild  fluid 
liquors  have  not  fuch  external  caps  :  and  thofe 
with  dry  inotFcnllve  fubftances  are  only  flopped 
with  cork. 

29.  Befides.thefe  phials,  there  are  two  frnal- 
ler  cylindrical  ones,  which  ferve  to  exhibit  the 
changes  of  colour  produced  by  fome  of  the 

•        re-agents 
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rc- agents  in  rhefe  analytical  aflaysi-  T^iere  am 
aifo  2  tfr  3  fjiidir  tnatrafles,  to  hold  the  fub- 
ftances  with  tHcir'fol vents  over  the  fire;  a 
fmall  glafs  ftinpeJjVfbr  pouring  the  fluids ;  a' 
little  porcelaheTpbrtar,  with  its  peftle;  one 
or  two '  crucibles  of  the  fame  fubftance  ;  a 
fmall  wooden  trough,  to  wafli  the  ground  ores ; 
fome  glafs  flicks  to  ft tr  up  the  fluid  mixtures; 
and  finally,  pieces  of  paper  tinged  red,  yellow^ 
and  Hue,  by  thie  tindures  of  Fernanhuc  wood 
(commonly  called  Brqfil  wood  J  T^urmeric'^  and 
Lakmus,  thickened  with  a  little  ftarch. 

30.  The  followihg  lift  contains  the  names  of 
the  vznoMs  fluid  tejis  and  re-agents  that  are  ne- 
ceffary  for  thefe  affays  ;  and  each  phial  is  noted 
with  the  fame  Ordinal  number  of  the  lifl, 
being  diflinftly  cut' with,  a  point  of  a  diamond 
on  the  outfide  furfaceof  the  phial.  Buttheir 
whole  number  beingtoo  large  to  be  all  con- 
tained in  a  fmall  bo^,  every  one  may  giye  the  pre- 
ference to  thofe  he  fikes  the  befl.  They  are 
the  following ;     ^ 

I.  Conceptratedw/r/t?-  2.  Nitrous  acid,  piiri- 
licaadj  whofe  fpcci-  _    fied  by  the  nitrous 
fie  gravity  may  be  folution  of  filver. 
exprefled  in  the  out- 
fide;                        .  .   •                         .    . 

2*    Concentrated  tna-  4.  Marine  acid  dephlo* 

rine  acid,    with   its  giflicated, 
fpecific  gravity. 

5.'    jlqua    Regia    for  6.  Jqua  Regia  for  Plk- 

gold,    viz.    2    Nir.  tina,  viz.  half  ma- 

aud  I  Marine.    ,    '  rine    and    half    ni- 

//                   "  trous  acid. 

7.  Nitrous 
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y.  Nitrtmi  Jbbakn  of   t 

fiver. 


inercui^t  inaje,  in 
the  cold. 
foIutioD    ip.   Nitrous  foluticp 

oiLime^ 
II.  Muriatic  fblutioo     i%*  Mercury  in  xxsm^ 

oS  Lime.  taUic  ^^^    ' 

13.    Corr,Q^ve    fiibli-     li»  Wh^earfemCm 
mate  of  Mercury. 


of  Barjtes. 


15.   Nitrous  ^lutioo    i6»   Nitrous  folutipfi 

ofjher^ 
17.  Acid  oi  Sugars 


19.  H^^r  Sulpburis. 

%i.  Salt  of  T^r/tfT, 

»3»  Pearl  A/bes. 
z^.  ComiQon  fait. 

27.   Vitriol   of   iiPQ    28.   Nitrous  folution 


of  C()pper^ 
J  8.  L/j^MT  prohtorius 

vmL 
zo.  Oil  of  tartar  /at 

/Miquium. 
22.    Cauftic  ve^etaMe 

alkali. 
%i^.  Soap-rmaker^  Ley« 
a6*  Vitriolated  ar^ijla 


[Copperas.] 


oijih^r. 


29.    Acetous  folution  30.   Acetous  Iblution 

of  lead.  offiarytes* 

31.  Phlogifticated  al-  ^z.  Lime-water« 

kaly  by  the  Pruffian 

blue. 

33.  Lime-water  phlo-  3A.  Cauftic  volatil  al* 

gifticated     by    the  kali. 

Pruffian  blue* 

35.  Mild  volatil  alkali  36  Reftified  fpirit  (at 

(dry.)  cOhol).  , 

37.  .£ther#  J8.  Spirituous  tincture 

of  galls* 
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N.  B.  ^btre  are  fame  ^tber  Tests  to  be  men^ 
titmedm  the  Isbte  [*}. 

31.  The  method  of  applying  the  above  tefts 
of  acids  and  rc-^agents  may  be  feen  iia  JBei^man*s 
Trcatifcs  of  the  jinalyjis  of  Waters^  and  of 
affaying  by  the  humid  nvayi  in  Kirwan's  JBsle^ 
ments  of  Mineralogy 9  in  the  Elements  jof  Cbe^^ 
myiry  of  Dijon,  in  the  Memoirs  of  the  faoxe 
Academy,  in  Fourcroy*s  Ledures  of  Cheaiiir 
try^  &c. 

3d.  DESCRIPTION  iW  THE  LAMP- 

FURNACE. 

jR?r  Experiments^  fy  the  Hunxjd  and  Dry 
Way,  reprefented  in  Plate  the  Second. 

31.  This  very  cufious  and  ufeful  tho'  fondl 
apparatus,  is  am  improvement  of  that  which  waa 
contrived  by  Mr.  de  Morveau,'in  coniequence 
^f  the  information  he  received  from  his  friend, 
the  Prefident  de  Virly,  who  faw  at  Upfal 
how  advantageoufly  the  late  eminenit  Profefibr 
Bergman  availed  himfelf  of  this  convenience 
for  many  analytical  procefTes  in  miniature,  by 
the  ufe  of  very  ^nail  glafs  vefiels,  about  one 

inch  diam^ter^  and  other  implements  of  pro- 

'■^ ■■  •     ■  ■     -  ■ — 

[*]  Tbe  ioWovnxkgTgfis  are  very  fit  alfo  for  thefe  alFays, 
viz.  39.  Spirituous  folution  of  foap  ;  40.  Sirup  of  violets  ; " 
41.  Tincture  of  Litmus  (Laimus  in  Swediih) ;  42.  Tindure  of 
Brafilwood;  45.  Tindurc  of  turmeric  ^//rrflr  ^wm/^ J  5  44.  Oil 
of  olives  ;  Oil  of  Linfeed  ;  46.  Oil  of  Turpeutine;  47.  Ei^ 
ientialXalt  of  wild-forrel  (acgtgfella  vel  Oxakdis)  ;  48.  HipOT 
Sulfburis;  49.  Sugar  of  Lead  ;    50.  Solutiou  of  Alum. 

V  portional 
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jpfortiohal  fize,  for  performing  various  chemical 
operations.  See  xi^p  Dijpn  Memoirs  j^r  iyS^ 
fart  1^  p.  iji.  ^  ;  r 

^  33.  There  can  be  no  doubt  but  that  when'6v6r 
thefc  proceffes  are  properly  conduced,  tHoiijgh 
in  miniaturje,  the  lanip-furn?(ce  will  prove 
attiply  fufficient  to  perform,  iiiV^few  miiiute?i 
and  with  very  little  cxpence,  the  various  y&- 
ItitionSy  digejiionsy  2inA  dtftillaiionsy  which  otheN 
wife  would  require  large  vejfe/s^  Jiilh,  retorts^ 
reverberatory  furnaces,  &c.  to  afcertahi  the 
cotrnponent  parts  of  natural  bodies,  though  it 
is  not  always  fufficient  to  afcertain  their  re- 
fpedive  quantities'.  In  this  laft  cafe  operations 
muft  be  performed  in  great  laboratories,  and 
on  a  large  fcale,  at  a  confiderable  expence. 
But' the  fubftances  are  fometimes  too  valuable, 
as  for  inftance,  when  precious  ftones  arc  exa- 
*amined,  and  of  courfe  the  laft  way  never  can 

•  be  attempted  in  fuch  cafes. 

34.  Thefe  fmall  proceffes  hav.e  likewife  ano- 
ther advantage  before  noticed  which  cannot  be 
obtained  in  works  at  large.    It  coniifts  inope's 

•  being  able  to  obferve  the  gradual  prog  refs  of  each 
operation,  of  eafily  retarding,  or  urging  it,  as  it 
may  require ;  and  of  alcertaining  at  pleafure 
each  ftep  of  every  experiment,  together  with 
the  phsenomena  attending  the  fame. 

35,  The  lamp*farnace  is  mounted  in  a  fmall 
parallelogram  of  mahogany,  about  6  inches 
Jong  and  4  wide,  marked  fg.  5,  in  plate  2. 
This  is  kept  fteady  over  the  edge  of  a  common 
table,  by   means  of  the  metallic  clamp  -ivw^ 

which 


which  is  faftehed  by  the  fcrew  x.  The  pillar 
ti  is  fcrewed  in  a  vfertical  pofition  on  the 
plate  T,-  being  about  lO  inches  high;  the  otiier 
is  fere  wed  to  the  opppfite  corner,  marked  p^k^ 
and  is  only  7  ^  inches  long;  both  are  compoftd 
of  two  halves,  that  fcrew  at  //,  to  be  eafily 
packed  op  with  all  the  implements  in  a 
cafe  covered  with  black  fi(h*lkin,  and  lined 
^vith  green  velvet,  fike  the  other  laboratory 
already  defcribed. 

36.  The  lanxp  k  fig.  3-  is  fupported  on  the 
plate ;/i  ivfcich  has  a  rin^  /  that  runs  in  the  co- 
lumn p  k  and  may  be  fixed'  by  its  fcrew  /  at 
the  required  height.  This  lamp  has  3  fmatll 
pipes  of  different  fizes  ta  receive  as  many 
wicks  of  different  thicknefs,  and  to  be  filled 
with  fptrjt  of  wine.  By  a  fimilar  method,  ^ 
piece  of  charcoal  is  nfiounted  and  fupportcd  by 
,  the  pliers,  or  little  forceps  fcrewed  to  the 
arm  tfr  fig.  i,  which  has  all  the  motions  re- 
quifiite  for  being  fixed  by  means  of  proper 
fcrcwa,  ^a  proper  diftance  from  the  flame  of 
the  wick  A.  The  blow-pipe  ^j*.  4,  is,  by  a: 
fimilar  mechanifra,  mounted  on  the  (mailer  co- 
lumn pf^  at  fuch  a  diftance  as  to  blow  the 
flame  %i  to  the  piece  of  ore /t/,  which  is  upon 
the  charcoal  gf. 

36*  Every  thing  being  difpofcd  itx  this 
manner,  the  operator  blowsthrough  the  mouth- 
f  iiece  of  the  blow-pipe,  ^g.  4,  and  remains 
with  hiis  hands  free  to  make  the  changes  and 
alterations  he  may  think  proper* 

rC.  R.  The  large  round  cavity  ^  in  the  mid- 
dle o£  the  parallelogram, J^.  51  is  to  receive 

S $  s  the 
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the  lamp  k  fig.  3,  when  all  the  implements 
are  packed  up  in  their  cafe  of  black  fifli- 
ikin ;  and  the  cover  of  the  lamp  is  reprefented 

V  %  JJ- 

37. But  if  the  operator  has-the  double  bellows^ 

;/%"•  14  ai^d  15,  he  fixes  them  to  the  table  by 
the  brafs  clamp3^.  He  then  unfcrews  the  blow- 
pipe at  zz :  joins  the  mouth  m  of  the  flexible 
tube  to  the  hemifphere  sz,  pailing  each  ori- 
fice, through  the  leather  tub  fig.  12,  and  tying 
both  ends  with  a  waxed  thin  pack-thread.  If 
he  works  with  his  foot  on  the  pedal,  thei 
firing  of  which  is  feen  banging  from  the  end 
of  the  bellows,  fig.  15,  (and  is  always  up,  on 
account  of  the  weight  e)  then  the  air  is  ab- 
forbed  by  the  bellows  fig,  15,  from  whence  it 
is  propelled  by  the  motion  of  the  foot  on  the 
pedal,  to  the  bellow  fig.  14,  whofe  conftant 
weighj:  r  drives  it  out  throvigh  the  flexible 
pipe  fig.  u  :  it  of  courfe  enters  the  curbed 
part  zzi  of  the  blow-pipe,  and  drives  the  flame 
on  the  piece  m  of  the  ore,  that  is  to  be  ex- 
amined upon  the  charcoaL 

N.  B.  I.  This  double  bellows  is  packed  up 
by  itfelf  in  a  mahogany  cafe,  about  9  inches 
long,  6  Ir  wide,  and  about  3^  deep,  outfide 
meafure. 

N.  B.  f.  The  laft  blowing  bellows,  fig,  14, 
has  an:; iafide  valve,  wh,ich  opens,  when  tha 
upper Jiirface  of  it  is^atitsgreateft  height:  i^i 
opdi^r/^  let  the  fuperfiuaus  air  efcape  out, 
as  It-^iFdlild  otherwifaaflue  with  gfeat  velocity 
put  |pf  the  tubej^,  ir-i.  and  fpoil  tbjt:Opcration. 

'    .;/  •'    •.  38.  If 
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38.  If  tjie  operator  chufes  to  apply  the  v//^/ 
or  dephlogi/iicated  air  in  his  ..procefs,  let  him 
fill  the  glafs-jar  ^6. J^.  17,  With  this. air ;  and 
put  it  within  the  tub  marked,  by  a^ze^  filled 
with  water^^  faftenin^  the  neck  of  the  jar  with- 
in by  a  crofs^board  €9^  .which  has  a  hdle  in  it  for 
that  purpofe ;  then  introducing  the  two  ends  of 
the  flexible  hbllow7ii^ib<s  (fig.  1 6^  both  to  the 
mouth  of  the  jar,  ^id  to  the  hole  of  the  bcl-. 
lows.  Jig.  15  ;  he  opens  thi^  hole  m  oi  the  jar, 
that  was  ftopped  witli  the  ftdjpjlp  n  ;.  the  column 
of  the  water  paiTefin  through  ;;i  and  forces 
up  the  vital  j/>,  .^which  enters  the  bellows, 
and  of  courfe,  b^y^-the  alternative  motion  of 
the  pedal,  paffesfliroiigh  the  end  of  the  blow-: 
pipe,  to  urge  t^  flame  i^on  the  piece  of  ore 
mjig.  2.  on  the  charcoal  J  [a\. 

[tf]  But  the  dephhglfticatti  air  may  be  alfo  received  at  tl^e 
fame  time,  that  it  is  prodacedi^  by  tying  the  pipe,  J^p  %bk 
to  the  mouth  an  earthen  retott,  or  of  fuch  a  porcelain  ware 
as  that  from  Mr.  Wedgwood's   manufaf^ory,  or  eVen  of  a 
glafs  retort  well-coated,  according  to  the  method  of  Mr. 
Willis,  defcribed  in  the  Tranfaftibns  of  the  Society  of  Arts, 
vol*  V*  p*  96.    This  iaft  confifts  in  difTolving  a    ounces  of 
borax  in  a  pint  of  boiling  water,  and  adding  to  the  fohnion 
as  much  (lacked  lime  as  neceflary  to  form    a  thin  padex 
this  glafs  retort  is  to  be  covered. all  over  with  it,  bj  meana 
of  a  painter*8  brufh,  and  then  foffered  to  dry.     It  mud  theu; 
be  covered  with  a  thin  paile  made  of  linfied  oil  and  Jl'acked, ' 
limt^  except  the  neck  that  enters  into  the  receiver.    In  two 
or  three  d^ys  it  will  dryof  itfelf;  and  the  retort  will  then  bear 
the  greatefb  fire,  without  cracking.     Two  ounces  of  gooct;  * 
nitre,  being  urged  in  the  retort,  by  a  good  fire  o\x  a  cjiafing^/ 
difli,  will  afford  about  7  or  800  ounce- meafures  of  dephlogif* 
ticated  air.     See  Pneftlcy*s  Experintents  on  air,  vol.  Ill,  (ct 
VI.)  of  h^s  Phybf.  Works,  p.  a^^ 

S  3  »  z  30.  To 
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39.  To  make  any  other  kind  of  chemical 
affayS,  the  forceps  of^g-.  2,  which  fupports  the 
charcoal,  is  taken  off,  by  unfcrewing  the 
fcreW^;  the  blow-pipe  is  alfo  taken  off,  by 
loofening  the  fcrew'»;  the  fioop jSg.  8^  is  put 
in  its  place,  where  the  metallic  bafin  of>?^.  19* 
is  put  filled  with  fand:  the  piece  oi  jig*  a. 
is  fet  on  the  other'  pillar  rs  fg.  i,  to  hold 
the  matrafs,  fig.  18,  upright  or  the  receiver 
jig.  21 ,  &c. 

^  40.  In  the  fame  manner  the  retort  >5^.  10. 
iiiay  be  put  in  the  fand*bath  inftead  of  the. 
matrafs,  with  its  receiver  fig.  li,  which  may 
be  fupported  on  a  bit  of  cork  or  wood  hollowed 
to  its  figure,  and  held  by  the  plyecs,  inftead 
of  the  charcoal ^^.  2. 

41.  But  if  the  operation  is  to  be  made  in  the 
tiaked  fire,  the  neck  of  the  retort  jf^.  10,  being 
luted  to  the  receiver,  or  balloon  fig.  21,  may 
be  hanged  by  a  little  chain  with  its  ring,  over 
the  flame,  being  fufpended  from  the  piece  of 
Jig.  8  or  9,  fcrewed  to  either  of  the  pillars  as 
may  be  rnoft  convenient.     Otherwife  the  re- 

'ceiver,  fig.  21,  may  be  fupported  by  the  round 
hoop  of  brafs,  fig.  9  or  8  fcrewed  at  a  proper 
height  to  the  pillar,  Jig.  1,  tying  round 
it  fome  packthread,  to  defend  the  glafs  frona 

-  the  contad  with  the  metallic  fupport* 

42.  The  piece  of  Jig.  6  may  be  fcrewed  by 
its  collar  and  fcrew  ef  to  any  of  the  pillars  ; 
tarrying  with  it  the  retort  and  its  receiver,  at 
proper  diftances,  higher  or  nearer  to  the 
Iamp»  according  as  the  flame  bii^re  or  lefs 
violent* 

43.  It 
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43,  Iteafily  may  be  conceived  that. th^fe  im- 
plements afford  all  fort?  of  conveniences  for 
making  any  kind  of  fmall  operations  aijd  affiiys 
in  miniature,  provided  the  operator  pays  a  pro- 
per attentipa  to  the  difpofition  requifite  for 
each  procefs  or  operation. 

44..  Every  glafs  retort,  receiver,  matrafs^ 
l)afin,  fmall  funnels,  &c.  was  made  by  tho 
lamp-workers,  that  blow  beads,  tberrnometers^ 
and  other  fmall  glafs  inflxuments*  N.  B.  Tho 
little  funnels  and  fyphQus,  to  take  off  the  waflin 
\figs  from  the  fubftanoe  that  has  boiled  over 
the  fire,  were  not  engraved  ni, plate  iht  fecmd^ 
to  avoid  crowding  it,  aqd  embarraffing  the  at- 
tention of  the  reader.  Their  figures  are,  how- 
ever, fo  \yell  known,  that  this  omiffioa  can-^ 
not  produce  any  embarraflinent  tQ^a  perfon  ot 
the  leaft  ingeriuity^ 

45.  It  is  direiSted.at  N**  36,  th^t  the  Ump 
k.  fig.  3,  is  to  be  filled  with  fpirit  of  wine^ 
becaufe  it  gives  no  difagreeable  fmell,  and 
does  npt  produce  any  fuliginous  and  dii^ 
agreeable  eruft  oa  the  veffels  a3  oil  doest 
moreover^  the  fpirit  gives  a  dry  flame,  with- 
-  out  fmoke,  and  ftronger  than  oil;  bcfides  the 
fpots  and  difagreeable  confequences  this  laft 
caufes,  if  fplit,  &c^  Mr.  de  Morveau  adds^ 
that  the  expence  of  fpirit  is  quite  inconfider- 
able,  and  that  he  performed  in  8  or:  10  mi- 
nutes, with  this  apparatus,  various  diffoiutions, 
evaporations,  and  other  proceffes,  which  other- 
wife  would  haire  taken  more  than  3  hours,  with 
the  expence  only  of  two  or  three  halfpence  for 
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the  fpirit  of  wine,  whilft  the  f^cl  of  charcoal 
would  have  coft  near  10  or  11  jiS^nce. 
^    46.    But   a  very   rinportant    qircunaftanc^ 
is,   as  Morveau  obferve^  likewife,\that  manjr 
philofophers  do  not  apply  themfclVes  to  che- 
mical operations,  for  want  of  opportunity  of 
having  a  laboratory  to  perform  them,  it  re- 
quiring a  proper  room,  and  fuitable  ex:pences 
of  many  large  furnaces,  retorts,  crucibles,  and 
numerous  other  implements,  &:c.  whilft  thefe 
miniature    laboratories  may  in  great  meafure 
afford  the  fame  advantages,  at  lead  to  that  de-* 
gree  of  fatisfa£kion  fufficient  to  afcertain  the 
contents  and  produdls  of  any  fubftance  that 
»s  fubje£ted  to  trial ;  for  with  this  (imple  ap- 
paratus a  man  of  fome  abilities  may,  without 
any  embaraflement,  in  a  very  (hdrt  time,  and 
with  little  expence,  perform  fuch  didillations 
as  require  a  re verbatory  furnace ;  all  forts  of 
procefies,  digeftions,  and  evaporations,  which 
require  a  regular  fand  heat ;  he  may  vary  his 
experiments  or  trials,  and  multiply  them  to 
a  great  number  of  various  performances,  draw 
tip  his  conclufions,   and  reafon   upon  them, 
without  lofs  of  time,  without  the  hindrance  of 
long  preparations  to  work  at  large.    And  even 
when  fuch  large  works  are  to  be  performed, 
he  may  obferve  beforehand    various   phaeno- 
mena  of  fome  fubftanc?s,  which  being  known 
in  time,  would  otherwife  impede  the  proceffes 
at  large,  or  make  them  fail  abfolutely ;  and  all 
this  without  the  ri(k  of  a  confiderable  lofs, 
and   withput    expofing    hvmfelf    to    a .  great 

£re,  &c. 
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47,  The  Tefults  will  be  rarely,  if  ever, 
equivocal,  efpecially  if  the  operator  is  a  man  pof* 
feiled  of  natural  fagacity,  and  well  acquainted^ 
with  the  general  properties  of  the  natural  fub- 
fiances  already  known^  If  he  directs  his  at- 
tention to  the  pha^nomena  that  happen  in  his 
experiments;  and  endeavours  to  ufb  the  proper 
means  to  obtain  the  knowledge  he  aims  at,  in 
order  to  defiroy  common  prejudices,  or  to 
confirm  thofe  ideas  and  judgements  of  the 
objeifts  he  is  to  try  and  examine  with  his 
own  eyes :  in  fuch  a  cafe  he  may  depend  upon 
it  that  his  labours,  in  the  corner  of  his  (ludy 
or  cabinet,  will  never  be,  without  producing 
fome  knowledge ;  fince  they  will  at  leaft  ferve 
to  direct  him  in  thofe  operations  at  large, 
which  may  be  required  to  complete  the  pro- 
pofed  objeft,  &c.     The  Editor. 


APPENDIX    II. 


Containing,  various  particulars  of  ufeful  infor- 
'   mation  to  Mineralogical  Enquirers. 

I.  The  Analyjis  of  Earths  and  Stones    by 

Kirwan. 

§  I.  The  befl  general  folvent  for  flones 
or  earths  feem  to  be  jiqua  Regia^  compofed  of 
two  parts  nitrous^  and  one  of  the  marine  acid. 
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If  the  jftbnc:  or  earth  cfFervefces  ftrongly  vvith 
acids,  uo  other  prejmi?ation  U  requifit^e  than  n ; 
feparation  of.  fuch  parts  as  arc  viEbly?  het^ffo^r  v 
geneous,  and  pglyeris^atioa  5  the  faluiticiiii  ia- 
then  eafily  perfofxwd  in  a  'digefting  heat,i  \ii 
reqqifite,  The-'uodtffolved  refiduum,  ifpurcljE) 
filiceoUjS,  will  melt  into  a  tranfparen^  glaJfe  with  » 
hftlf  its  weight  of  mff^raif  a/kali i  if  uoc,  i)t  is  ftill : 
compounjded*  and  its  iqlublo  parts  will  yiel4  * 
to  a  reiterated  digeftion. 

§•  a.  If  the  ftoae  does  not  effervefce,  or  eafily  > 
diflblve  in  acids,  after  pulverization  and  digefn 
tiou,  hut  leaves  an  infoluble  refiduum  evi- 
dently compounded,  or  but  flightly  altered,  i% 
will  require  to  be  pulverized  and  mixed  with 
twice  or  thrice  its  weight  of  mineral  (tlkaH^ 
and  to  be  eicpofed  to  >  low  red^he^t  for  one  oc 
two  hours:  Mica  requires  a  cpixture  of  four 
times  ita  weight  oi  mineral  alkaK^^  after  which, 
it  is  to  be  feparated  from  the  alkali  by  lixiviatioi^ 
and  filtration,  wading  it  with  didilled  water 
until  the  water  is  abfplutely  taflelefs'  and  pre* 
cipitates  no  metallic  fojution, 

§•  3.  The  powdered  ftone,  thus  edulcorated, 
is  to  be  dried  by  heating,  it  tp  redpefs,  and. 
then  weighed,  and  109. grains  taken  for  fubfer 
quent  experiments.  It  were  better  if  ftill  more 
were  uf^d,  but  th^  aqalyfis  would  be  more  ex* 
penfive, 

§  4.  The  powder  is  next  to  be  digefted  in  8 
pr   19  tiroes   its  weight  of  aqUa  regiay  in  a 
boilijig  heat  ip  a  retort,  to  which  a  receive?:,  istj 
luted,  and  the  digeftion  reiterated .^s  long  2^:1. 

apy 
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my  thing  appears  to  be  difTolved  by  frfefli 
portions  of  the  acid.  Mica  was  found  to  require 
50  times  its  weight  of  aqm  f^egia  before  it ' 
was.  entirely  dccoiiipofed,  as  the  acid  i*  fb  VO-' 
latile  as  very  foon  to  diftill  over.  Oil  of  vi« 
trioL  has  the  advantage  of  bearing  a  greater 
hoai:;,  diflblviug  barolelenite^  and:  of  afting 
more  powerfully  on  argill  than  aqua  tegiat 
but  ^  large  rdtort  muft  be  ufed,  for  oftea 
towards  the  end  it  puffs  and  throws  up  thc- 
earth  or  ftone,  and  carries  it  into  the  receiver ; 
bdides,  it  does  not  fufficiently  ad  On  calces  of 
iron,  if  thefe  be  much  dephlogifticated.  Spirit 
of  Nitre  afFcQs  them  ftill  lefs  :  hence  I  often 
ufe  oil  of  vitriol  firft,  then  what  has  been 
diflblved  I  precipitate  by  a  miid  alkali ; 
^nd  re-diiTolve  the  precipitate  in  aqua  regia. 
A  perfeft  folution  being  tlius  effefted,  the  re- 
(iduum  is  to  be  well  waihed,  and  the  waihings 
added  to  the  folution:  the  refiduum,  wdl 
dried  and  weighed,  gives  the  weight  of  (ili- 
ceous  earth  in  the  compQ\indi 

§  5.  The  folution  is  n^xt  to  be  examined; 
which  we  will  fuppofe  to  contain  the  four  fd»- 
luble  earths,   calcareous^  ponderous^  ^^g^^J^an^  \ 
and  argillaceous^   and  aJ[io  a  C4h  of  iron\   it 
always  contains  an  excels  of  acid,  of  which  1% 
is  in  great  meafure  deprived  for  a  Confiderable 
time,  as  both  acids  are  very  volatile:  and  in^ 
deed,  of  the  marine^  i>one  remains  but  what  is 
combined  with  the  calx  of  iron,  as  the  nitrous* 
chafes -it  from'  the  earths.     By  getting  rid  of 
this  exceisof. acid,  ki^  alkali  will  be  required 
^  I  tor 
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for  the  preceding  precipitation^  and  lefs  aerial 
acid  fet  loofe  which  woul^  retain  much  of 
the  precipitate  by  re-diflblving  it ;  the  folution 
fhould  then  be  evaporated  to  about  half  a 
pint. 

§6.  The  folution  being  thus  prepared,  it 
is  ufual  to  precipitate  the  calx  of  iron  from  it 
by  the  Pruffian  alkali i  but  to  this  method  there 
are  two  objedions:  ifl:.  That  the  ponderous 
e$rtbj  if  any,  would  alfo  be  precipitated  and 
confounded  in  the  PruJJian  blue :  and  id. 
That  this  precipitation,  befides  being  exceed- 
ing flow,  feldom  fails  of  leaving  fome  iron 
ftill  in  the  folution,  as  the  excefs  of  the  Pruf^ 
J^n  alkali  which*  muft  ,neceffarily  be  added, 
to  be  certain  that  all  the  iron  is  precipitated, 
iiiever  fails  to  re-diflblve  a  portion  of  the  Pruf- 
fian blue  which  thus  remains  in  the  liquor, 
and  cannot  be  got  rid  of.  Hence  the  beft 
method  is  as  follows  :  firft,  prepare  the  Pruf- 
fian alkali  after  the  manner  of  Mr.  Bergman^ 
by  digefting  and  boiling  a  pure  alkaline  folu- 
tion over  Prudian  blue,  until  the  alkali  no 
longer  cfFervefccs  with  acids,  nor  precipitates 
a  folution  of  nitrous  felenite,  or  any  other 
earth,  except  the  bary  tes.  I  even  make  it  a  little 
fironger ;  for  if  it  be  barely  faturated  with  the 
tinging  matter,  it  foon  fpoils  and  precipitates 
ctther  earths,  the  tinging  matter  evaporating. 
Next  let  it  be  examined  how  much  of  this 
alkali  is  neceffary  to  precipitate  one  grain  of 
iron  from  its  folution  in  dilute  vitriolic  or  tna^ 
rine  acid,  and  mack  this  on  the  label  of  the 

bottle 
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bottle  that  coi\tains  the  alkali.     Now  wa  comb 
to  the  application 

•  §  7.  The  folution  of  the  earths  being 
weighed,  take  100  grains  of  it,  and  on  thete 
gradually  pour  the  Pruflian  alkali  (a  portion  of 
which  is  alfo  previoiifly  weighed)  until  alfthe 
h-oftj  ov  ponderous  eart A  and  iron^  is  precipitated  i^ 
the  weight  of  the  alkali  ufed,  gives  that  of 
tht  iron  contained  in  ico  grains  of  the  folu- 
tion; and  the  quantity  contained  in  loo^rains 
of  the  folution  gives  that  contained  in  the 
whole  folution  by  the  rule  of  proportion,  from 
which  the  ponderous  earth,  if  any  be  found  in 
fubfequent  experiments,  is  to  be  dedudted. 

§  8.  The  quantity  of  iron  behig  thus  found, 
the  remainder  of  the  folution  is  to  be  precipi- 
tated by  aerated  mineral  alkali^  and  then  boiled 
for  half  an  hour,  to  expel  as  much  as  poffible 
of  the  fixed  air  ;  by  this  means  the  whole  of 
its;  contents  are  precipitated,  and  nothing  re** 
mains  in  folution,  but  cubic  nitre  and  a  little 
common  fait ;  when  the  precipitate^  has  fettled 
after  one  or  two  days  reft,  the  liquor  is  to  be 
poured  ofFi  and  the  laft  portions  taken  up  with 
a  glafs  fyringel  Diftilled  water  is  then  to  be 
^dded  to  the  precipitate  and  boiled  over  it,  and 
afterwards  poured  off,  and  taken  up  until  it 
comes  off  taftelcfs, 

§  9.  The  precipitate  being  fufficiently  dried, 
is  to  be  re-diflblved  in  nitrous  acid  twice,  and 
pvaplorated  to  dry nefs,  then  calcined  for  one 
hour  in  a  white  heat,  and  laftly  treated  with 
about  fix  or  eigl\t  tinies  its  weight  of  difi;illed 

vinegar^ 
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vi^negar,  m  a  heat  6f  about  66  degrees,  for  one 
or  two  hours ;  by  this  means  the  fonJerous^ 
sakar^ous:,  and  fMgfnftan  eafths  will  be  ex- 
trailed  and  feparated  from  the  argill  ^ad  calx 
i^  iroi>,  which  vt^ill  remain  undiflblved 

§  lo.  Of  this  acetous  folutioii  loo  grains 
fiiould  be  taken  and  examined  with  the  Pruf* 
fian  alkali:  tf  any  pclrt  be  precipitated,  it  is 
ponderous  earth,  and  by  heiting  it  to  rednefs 
its  weight  may  be^known:  or  ftill  better  by  a 
previous  experiment,  determining  the  quantity 
lequifite  to  precipitate  one  gt-ain  of  acdtbus 
barofelenites,  and  by  the  rule  of  prppdrtioa 
the  quantity  of  it  in  the  whole  folution  may 
^  found. 

§  II.  The  remainder  of  the  acetous  folu- 
tion  is  to  be  evaporated  to  drynefs,  and  hiatcd 
i^hife  in  a  clean  poliftied  iron, crucible  for  Wo 
hours,  then  weighed  and  thrown  into  hot  dis- 
tilled water;  the  calcareous  earth  (if  any) 
Will  be  diflblved  in  a  fufficient  quantity  of 
thi^  Water,  of  which  an  ounce  can  fcarcely 
diffolve  one  grain,  fo  that  frequent  afFufions  of 
iiot  water  may  be  requifite ;  the  magnefia  will 
remain  undiffblved,  and  is  to  be  dried  and 
weighed;  its  weight  gives  that  of  the  pure' 
jcalfcareous  earth,  from  Which  that  of  the  pon- 
derous (if  any)  is  to  be  dedudlcd  j  the  lime 
Water  naay  alio  be  precipitated  by  aa  aerated 
ialkali. 

§  12.  Laftly  the  argill  and  calx  of  iron, 
which  remained  undiiTolved  by  the  acetous 
iicid,  are  to  be  heated  (lightly,  to  prevent  their 
^  ^  cohering 
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cohering  and  rcitcratcdly  boiled  in  dephlbgiF- 
ticated  nitrous  acid  to  drynefs,  and  finally  dif* 
folved  VII  that  acid,  which  will  then  take  up 
only  the  argill,  which  may  be  precipitated^ 
dried,  and  weighed  ;  though  indeed  this  Crour 
blefome  operatifon  may  be  unneceflary,  as  the 
weight  of  the  martial  part  being  known  by  the 
.experiment  with  the  Pruffian  alkali,  that  of 
the  jgrgiil  is  knowti  of  courfe,  when  only  tl^e 
two  remain.  This  is  e^^n  better,  as  the' calx 
always  increafes  in  weight  by  thefe  opera« 
tions.       ,        ■     ,  ' 

§  13.  Bdfide^  this  general  method,  fomte 
others  may  be  ufed  in  particular  cafes.  Thus 
to  difccher  a  fmall  proportion  of  argill^  or  mag^ 
nefia^  in  a  folution  of  a  large  quantity  of  calca^ 
teous  earthj  cauftic  volatile  alkali  may  be  ap*»  ^ 
plied,  which  will  precipitate  the  argill  or  mag- 
nefia,  if  any  be,  but  not  the  calcareous  earth* 
Diffilled  vinegar,  applied  to  the  precipitate, 
will  difcover  whether  it  be  argill  or  mag« 
nefia. 

§  14.  2dly,  A  minute  portion  of  calcareous  or 
ponderous  earthy  in  a  folution  of  argill  or  magnefia^ 
may  be  difcovered  by  the  vitriolic  acid,  which 
precipitates  the  calcareous  and  ponderous ;  |he 
folution  (hould  be  dilute,  elfe  the  argill  al(b 
would  be  precipitated.  If  there  be  not  an  ex* 
cefs  of  acid,  the  faccharine  acid  is  ftill  a  nicer 
left  of  calcareous  earth,  ico  grains  of  gypfuni 
contains  about  32  of  calcareous  earth;  100 
grains  of  barofelenite  contains  84  of  ponderous 
earth  ;  xoo  grains  of  faccharine  felehite  con- 
tains 
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taios  '45'  of  calcareous  earth  ;  the  infoliibtlity 
of  faifdirelenite  in  500  times  its  weight  of  boil- 
ing water  fufficiently  diftihguiflies  it.  From 
jthefe  data  the  quantities  are  ealily  invefti- 
gated*    , 

.  §  15*  3dly,  A  minute  proportion  of  arglU  in  a 
4(^rg€  quantity  of  magnefia  may  be  difcO'i^reci 
cither  by  precipitating  the  whole  and  trei^ing 
it  with  diftilled  vinegar,  or  by  heating  the 
iblutipn  nearly  to  ebullition,  and  adding  mojre 
V  aerated  magnefia  until  the  folution  is^perfedUy 
neutral,  which  it  never  is  when  argill  is  coa^ 
tained  in  it,  as  this  requires  an  excefs  of  acid 
to  keep  it  in  folution*  By  this  means  the 
argill  is  precipitated  in  the  ftate  of  embryon 
alum  which  contains  about  half  its  weight  of 
argill  (or  for  greater  exaSncfs  it  may  be  dc* 
compofed  by  boiling  it  in  volatil  alkali). 
After  the  precipitation,  the  folution  (hould  be 
largely  diluted,  as  the  Epfom  fait,  which 
remained  in  fplutipn  while  hot,  would  preci« 
pitate  when  cold,  and  mix  with  the  embryon 
alum. 

§  I  &.  4thly ,  A  minute  portion  of  magnefia  in 
a  large  quantity  of  argill  \s  beft  feparated  by  pre- 
cipitating the  whole,  and  treating  the  precipitate 
jwith  diftilled  vinegar. 

§  17.  Laftly,  Calcareous  earth  andBarytes  arc 
feparated  either  by  precipitating  the  bary- 
Ces  by  the  Pruilian  alkali,  or  the  calcareous 
by  a  cauftic  fixed  alkali,  or  by  precipitating 
^oth  with  the  vitriolic  acid,  and  evaporating 
the  folution  to  a  fmall  compafs^  pouring  ofFtltf 
liquor,  and  treating  the  dried  precipitate  with 

5^^ 
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500  times  its  weight  of  boiling  water ;  what 
remains  undiiTolved  is  barofelenite. 


JL  t)efcripUqn  of  a  new  Inftrumtnt  for  finding 
fpecific  gravities^  by  Nicholfon. 

Since  mineralogifts  often  want  to  know  the 
fpecific  gravity  of  various^^/i^i,  and  other  ores^ 
as  weU  as  oi  fluid  acids  and  other  liquors  ;  a 
deicription  of  a  new  inftrument  of  this  kind 
may  be  acceptable  in  this  place^  as  it  is  very 
eafy  and  portable.  It  was  invented  by  Mr. 
W.  Nicholfon,  and  is  inferred  in  the  fecond 
vol.  of  Memoirs  J  publiflied  by  the  Philtfopbicdl 
Society  of  Mancbefter^  in  178c,  froni  whence 
the  following  extrad  may  be  uifiicient  to  form 
an  idea  of  its  advantages. 

2.  This  inftrument  is  reprefented  hy  fig.  25, 
Plate  2,  and  it  confifts  in  a  thin  hollow 
ball  A.  of  copper^  of  the  jfize  of  a  common 
hen's  egg,  with  a  fmaU  bafin  e^  like  a  funnel, 
fupported  by  a  thin  wire  db.  on  the  top,  and 
a  fmall  bafin  gb.  at  the  bottom,  which  muft 
be  fo  heavy,  that  on  loading  the  upper  one  e 
with  1000  grains  (or  half  grains),  when  the 
inflrument  is  immerfcd  in  dijftilled  water,  it^ 
furface  be  exadlly  at  cc.  [^]. 

5.  Suppofe 

{g)  This  ball  muft  be  turned  in  the  lathe  very  thin,  an^ 
be  tight  againft  water  and  air.  On  the  top  is  a  little  (houl- 
der  b  wuh  fuch  a  hole,  as  to  i:eceive  prcttv  tight  the  body  of 
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3*  Suppofe  you  want  to  ktiOw  the  (jpetiRc 
gravity  of  the  body  x^  which  m«ft  be  of  courfc 
lefs  than  looo  ba/f  grains.  On  putting  it  in 
the  upper  bafin  e^  fo  many  units,  or  half 
grains,  muft  be  added  in  the/ame  bafin,  jas  to 
toake  it  fiiik,  until  the  furface  of  the  water 
comes  to  the  white  circle  of  the  fteno.  It  is 
evident  that  the  weight  of*  is  equal  to  the  re- 
mwmng  uniti^^,,  afcer  the  additional  wetghlt  in 
|h|Bi  b9&»  a  1^  iubiiradod  fromi  looo ;  ^^hj^iot 
fxaoi^ple,  if  ther^  W/Cire  gdde4.  C0t  ^,  a8o  ujikiea ; 
«Q  this  jcafe  the  weight  of  x  isi  720  :  iQt^.ioQl^ 


^ 


•  ■ 

9,  coxwnio^  fowing  Diqedle  whoftf  Mint  and.  «yc  bare  b^en  bro* 
ken  off:  this  is  to  ha^ioe  a  vifible  noafk  in  the  iniddle«  for 
which  pnrpofc  it  is  ntft  rendered  Wue  fty  heat;  add  hy 
tdbbifng^  it  with  a.thhi  plattofbraA  crbfsways,  wetted  witn 
oil  and  fine  emery,  a  fmall  circle  of  the  white  metal  wiil  b« 
there  fenfiblyfornQed  round  it«     . 

[A,]  N.  jB.  I.  The  watet  muft  be  the  feme  in  every  experi^ 
ment,  and  muft  have  the  fame  temperature  ;  the  160  de^ee 
of  Fahrenheit^  is  the  moft  conuenient,  at  it  is  oomnKHily 
found  in  a  temperate  room.  A  fmall  thermometer  therefore 
ifi\x9i  be  always  provided  for  the  ufe  ^of  the  ioftrument  3 
2*  And  if  the  indrument  iifetf  requires  a  greater  orlefsnum* 
ber  of  grains  to  fink  it  to  the  mark  at  any  given  temperature; 
St  will  ferve  at  any  time  to  (hew  whether  the  denfity  of  the 
water  is  the  fame,  of  that  of  difUIkd  wa^er,  &c.  3^.  Great 
care  muft  alfo  be  taken  that  no  bubble  of  air  bus  ftick- 
itag  to  the  body  x^  or  to  the  under  bafin  during  the  ex* 
periment,  or  elfe  the  refult  will  be  erroneout.  4.  The 
handling  of  every  part  muft  be  made  by  a  pair  of  diy 
tongs,  fuch  as  thofe  of  fig.  7.  5*  Finally^  if  the  Water  can^ 
not  be  had  diftilled,  nor  even  rain  water,  which  is  nearly 
the  fame ;  then  the  body  x  that  is  kept  with  the  ioftrument 
muft  be  examined  in  this  water>  and  a  oeif  body  being  alfa 

examined. 
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4.  Now  let  X  be  put  in  the  lower  bafin  gh^ 
leaving  the  6ther  unities  as  before  in  the  bafin 
e\  then  add  as  many  of  the* fame  unities  to  e^ 
until  the  furface  of  the  water  be  again  at  cc. 
This  additional  nuaiber  (hews  exactly  the 
quantity  of  water  that  is  difplaced  by  the  body  x. 
Suppofe  it  to  be  60  unities:  divide  now  the  vtrhole 
weight  (zr:^2o)  by  this  known  bulk  of  water 
equal  to  it,  viz,  60,  and  the  fpecific  gravity  of 
X  will  be  (hown  by  the  quotient ;  viz.  ^^J*  =  i  z : 
which  denotes,  that  the  body  a:  is  12  times 
heavier  than  an  equal  bulk  of  diftilled  water, 

5.  As  for  afcertaining  the  fpecific  gravities 
of  acids^  or  other  Jluid  matters^  the  fame  me- 
thod, already  explained  in  the  Notes  to  pages 
612  and  613,  may  be  equally  iipplied  to  this 
new  inftrument. 

6.  Or  elfe,  take  a  very  fmall  glafs  phial, 
with  a  ground  ftopple,  and  afcertain,  when  filled 
with  water,  its  fpecific  gravity  by  the  above  me- 
thod ;  afterwards  fill  it  exactly  with  the  acidj 
or  jiuid  Juhjiance^  and  determine  by  the  fame 
method  the  fpecific  gravity  .of  both ;  deduft 
that  of  the  phial  alone,  from  the  fecond  laftly 
afcertained ;  and  the  remainder  will  be  th« 
Ipecific  gravity  of  the  actd  or  jiutd  you  tried 
the  laih 


examined,  the  refpedive  fpecific  gravities  forming  a  com- 
pound with  the  weight  of  each  body,  a  proportional  refalt 
may  be  found  to  determine  the  true  fpecific  gravity  of  the 
new  body  rdatively  to  diftilled  water.  The  obfervatious 
in  this  note  apply  univerfally  to  all  hydroflatical  cxperimetiti 
made  with  any  inftrument  whatever.  ^    ' 

Ttt        V  III. 
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IIL  An  eafy  and  v erf  accurate  Method  oj  making 
ORIGINAL  Weights.     By  the  Editor. 

7.  A  very  great  difficulty,  for  the  above  ope- 
rations of  finding  fpecific  gravities,  confifts  in 
having  a  very  exaft  fet  of  weights.  I  have 
difcovered  a  new  method,  which  I  publiftied 
feven  years  ago  in  the  'Journal  de  Pbyjiquey  for 
January  1781,  page  43.  It  is  the  eafieft,  the 
cheapeft,  and  the  moft  exad,  of  any  that  ever 
was  praftifed  before;  notwithftanding  which, 
I  often  hear  repeated  complaints  of  experimen- 
tal operators,  who  ftill  adhere  to  the  old  and 
tedious  method,  v^^ithbut  taking  notice  of  the 
tiew  one.  This  laA  confifts  on  the  following, 
particulars. 

.  8.  Firjij  Let  a  pair  of  fcales  with  a  very 
nice  beam  be  provided,  within  a  lanthorn,  with 
glafs  panes  on  every  fide,  having  two  fmall 
lateral  doors  that  may  be  open,  facing  each  of 
the  fcales.  Thefe  arq  the  only  openings  to  be 
ufed,  the  front  one  being  always  fhut  during 
the  operations,  on  account  of  the  breath  of  the 
operator,  which  otherwife  would  difturb  the 
balances.  As  to  the  qualities  of  the  beam,  the 
efl^ential  one  is,  that  it  be  conftantly  true,  mid 
fenfible  to  the  fmalleft  weight,  every  time  it 
is  tried ;  for  there  are  many  falfe  or  unlkil- 
fuUy  conftrufted  beams,  that  often  vary  in 
giving  the  equipoife  of  the  very  fame  things. 
But  as  to  the  length  of  the  arms,  from  the  point 

of 
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of  fufpenfion,  it  is  no  matter  whether  they  are 
accurately  equal  or  not. 

Each  fcale  muft  have  a  loofe  fmall  bafin 
very  light,  to  convey  the  things  and  weights 
in  every  operation. 

9.  Secondly^  Prepare  a  good  quantity  of  equal 
unities^  for  which  a  good  method  will  be  given 
by  and  by.  Take  a  piece  of  tinfel^  which  is 
the  thineft  plate  of  lattin  (or  latten  foil^  as 
Watfon  calls  it),  fuch  as  the  taffel  and  button- 
mafters  employ  in  their  work,  but  this  muft  not 
be  varniflied  any  ways;  which  may  be  eafily 
known  by  wetting  it  with  water,  for  it  will 
then  dilute  the  coloured  fubftance  of  the  ifinglafs 
with  which  it  was  varniflied.  If  fb,  let  it 
lie  in  hot  water  about  twenty  minutes ;  then 
wafh  and  wipe  it.  /^tbly.  Cut  out  twelve  or 
more  triangular  pieces  of  the  tinfel,  begin- 
ning with  a  very  fmall  one  about  the  ^V  part 
of  an  inch,  and  increafing  the  others  little  by 
little,  till  the  largeft  is  the  fize  of  an  inch  ;  arid 
fold  one  of  the  corners  of  each  upwards,  that 
it  may  eafily  be  taken  up  with  the  tongs  of 
Fig.  7,  Plate  IL  ^thly^  You  ftiould  be  pro- 
vided with  a  fet  of  very  fmall  punchers  of  fteel, 
containing  the  ten  numerical  figures,  from  o  to 
9  inclufively.  Thefe  are  fold  ready  made  at 
the  tool-'fliops,  and  coft  only  two  or  three  fliil- 
lings.  6thly^  Stamp  your  fmaller  triangle  with 
No.  I.  the  fecond  in  fize  with  No.  2,  and  fo 
on.  This  being  done,  cut  a  fmall  parallelogram 
a  little  heavier  than  your  greater  triangle, 
which  you  will  mark  with  No.  13  or  15,  and 

T  t  t  2  cut 
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cut  others  till  they  are  the  fize  of  an  inch, 
taking  care  to  bend  one  corner  of  each. 

lo.  Take  afterwards  a  piece  of  the  common 
lattin  (heet,  which  is  confiderably  thicker  than 
the  tinfel,  and  do  the  fame  as  before,  beginning 
with  a  triangle  a  little  heavier  than  the  bigeft 
parallelogram  of  tinfel,  and  marking  it  with 
the  following  numbers  of  24  or  30,  and  fo  on 
as  before.     Afterwards  do  the  fame  with  brafs 
'plate  whofe  thicknefs  may  be  afterwards  in- 
cr^afed  as  far  as  your  beam  will  be  able  to  bear 
without  bending  or  fppiling  its  axis.  Then  (liut 
np  each  fet  of  weights  fepar,ately  in  fmall  cafes 
or  boxes,  and  ftamp  upon  the  outfide  of  each 
the  two  extreme  numbers  (the  higheft  aiid  the 
loweft)  of  the  pieces  or  weights   there   con- 
tained, in  order  to  know  afterwards  in  what 
box  are  the  weights  you  may  want. 

II.  Take  now  a  very  thin  wire  of  gilt  filver 
or  metal,  fuch  as  the  fincft  employed  by  the 
%yire-drawers,  before  it'  be  flattened  in  the  mill, 
for  covering  the  filk  threads;  wind  it  up  very 
clofcly  upon  two  wir^s  as  thick  as  large  pins, 
viz.  about  ^V  of  an  inch  thick ;  then  cut  the 
whole  cover  of  thin  wire  lengthways,  with  the 
point  of  a  /harp  penknife,  running  it  between 
the  two  thick  wires,  and  colleft  all  the  fmall 
oval  rings  to  ferve  as  fo  many  unities y  which 
you  may  keep  in  a  fmall  box  by  themfelves ; 
and  the  fame  muflr  be  done  with  each  dozen  of 
the  triangles  and  parallelograms,  according  to 
their  numeros,  thejfirft  and  laft  of  which 
(hould  be  marked  on  the  putfide,  to  find   it 

eafily 
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eafily  when  neceffary,  as  was  already  obferved 
in  the  laft  article. 

12.  N.B.  You  muft  form  your  unities  of 
fuch  wire»  that  each  be  very  fenfibly  felt  by 
your  own  fcales;  otherwife^your  labour  would 
be  worth  nothing;  for  you  cannot  go  farther 
than  the  leaft  quantity  of  weight  that  your 
fcales  are  able  to  indicate. 

Now,  as  to  the  practical  method  of  mak« 
ing  the  niceft  operations  with  weights,  it  con- 
fide in  making  ufe  only  of  the  right-hand 
bafin,  both  for  the  things  to  be  examined,'  and 
for  the  weights  ;  employing  the  left-hand  fcale 
only  for  counterpoifing  each  weight  as  fol* 
lows. 

13.  Make  your  fcales  very  even,  by  putting 
fome  bits  of  brafs  or  wire  on  the  left-hand  one, 
both  having  one  fmall  movable  bafin  as  above- 
faid.  .  When  the  equilibrium  is  perfedl,  take 
with  the  tongs  (fig.  7.)  the  right-hand  bafin; 
put  therein  your  fmallcft  triangle  No.  i,  and 
putting  it  again  in  the  fame  fcale,  counterpoife 

.it   in   the  left-hand  with  any  foiall   bits  of 
metal. 

14.  N.B.  Try  whether  it  is  right,  by  add- 
ing one  unity  more,  and  taking  ofFanother  after- 
wards: obferving  whether  the  beam  moves  on 
each  fide.  This  proof  is  the  moft  efi^ential  of  dl. 
After  this,  take  out  the  right-hand  bafin,  and  the 
triangle :  put  in  as  many  rings  or  unities  (No.  i  r .) 
as  will  counterpoife  the  other  fcale  on  the  left- 
hand ;  and  try  by  the  above  method  of  adding 
and  fubjira^ing  one  unity,  that  it  is   right. 

After- 
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Afterwards  the  fame  rpxift  be  obferv^ed  with  each 
*  weight.  Form  then  a  lift  of  your  Weights  in 
a  iheet  of  papef  divided  into  three  columns; 
thefirfton  the  left-hand  i n titled  P/^c^j ;  the 
fecond  ^antity  ;  and  the'  third  Accuracy.  Fill 
up  the  firft  column  with  a  continued  leries  of 
numbers  from  i  to  lOO,  or  to  fuch  other 
number  ts  you  pleafe,  Then  wdte  facing 
each  number  the  total  of  unities  anfwering 
^  to  each  piece  marked  with  the  fame ;  and  in 
the  third  colunnin  write  the  unifyy  which  being 
added  or  fubftraded,  makes  the  balance  turn 
one  way  or  other*  By  this  laft  column  it  will 
appear  how  nice  yowr  weights  are,  and  how 
delicate  are  your  balances  [/]• 

15.  By  this  method  you  may  ufe^as  n^any 
fets  of  weights  as  to  come  to  hundreds  and 
more  pounds,  with  t«his  particular  advantage^ 
which  no  one  elfe  ever  obtained  before^  viz.  of 
having  a  thorough  conviftion  that  each  of  your 
ounces  or  pounds  cannot  be  deficient  within  or 
beyond  one  of  your  unities,  if  to  fuch  an  ac- 
curacy you  have  carried  your  performance  [k]. 

1 0. 
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[/]  Yoii  are  to  employ,  in  each  operation,  the  fame  |>ieces 
whofe  weight  h  already  afcerrained,  adding  only  three  or 
fcur  of  your  unities,  mentioned  No.  1 1  ;  and  by  io  doing  you 
will  have  the  certainty  that  each  is  exa6t  to  a  lefs  error  thaa 
one  of  the  faid  unities,  which  is  no  more  than  ^^jVo  ^^  ii^  ^f 
a 'grain  Weight, 

pj  Thi^  propofition  is  felf-evident,  and  of  courfe  does  not 
require^ any  demonftration.  But  it  is  proper  to  obferve,  to 
fuch  as  are  unacquainted  with  the  fubje6t,  that  very  large 
\veights  cannot  be  aicertained  totally,  with  fuch  a  nicety 
as  is  here  mentioned.   The  onfj^  obftacle,  which  indeed  is  in- 

fuperable, 

3 
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16.  Laftly,  to  know  the  relative  weight  of 
the  Troy  kind,  get  one  of  the  moft  authentic 
penny-'Weights  from  the  Mint  in  the  Tovyer,  or 
from  the  Ring's  Affayer;  weigh  it  with  your 
weights,  and  you  will  immediately  know  how 
many  of  your  unities  make  a  penny-weight  of 
England,  or  a  gros  of  France,  and  fo  on  of  any 
other  country  whatever;  fo  that  by  a  fimple 
calculation  you  will  poffefs  an.  original  and 
univerfal  fcale  for  all  kinds  of  weights. 

The  editor. 

N,  B.  All  the  above  injlruments^  viz.  the  two 
Pocket  Laboratories,  the  Lamp-furnace,  the 
new  injlrument  for  fpecific  gravities,  and  thf 
Jets  of  new  weight  s^  are  fold  at  moderate  prices^ 
by  William  Brown,  Bookfeller^  at  the  corner  of 
Effex-ftreet,  in  the  Strand,  near  Temple-Bar, 
London. 


fuperable, 'confifts  in  this,  v/z.  that  among  all  the  known 
fubftances  to  which  the  human  power  can  have  recourfe,  there 
are  i^one  fo  hard  add  unalterable  as  to  form  a  beam,  whofe 
axis  or  points  of  fufpenfion,  when  loaded  with  the  prelTure  of 
twice  twelve  ounces,  (two  pounds  weight,)  fhall  not  be  fo  blunted 
or  altered  as  to  be  incapable  of  yielding  to  the  gravitating 
power  of  -jsirs  of  a  grain.  From  whence  it  is  equally  felf- 
cvident,  that  no  weight  whatever  can  be  afcertained  at  once 
to  a  much  greater  accuracy  than  to  the  leaft  fmall  quantity, 
which  being  added  or  fubflraded,  will  caufe  fome  fenfible  dif- 
ference in  its  perfe^  equilibrium. 


THE      END. 
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Barote^   84.  b. 
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mc  ores,  954.  b.  bilver, 
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U  u  u  a  Blue 
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U  u  u  3  685. 
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Copper  of  cementation,  69  C. 
good,    how    made?    706. 

*  '^  n.  white  CO  ppei*,  710.  <y. 

Copper,  when  melted,  ex- 
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C^lTur cicely   71 6,   h. 
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2-  c. 

Crtiie  dc  Champa gne^  77-  ^* 

Cravvford*s  doftrine  of  cona- 

^    bu-ion,  439-  ^' 


Creia  atha,  &  friahilU^ 
21.  a.  induratdy  22.  J, 
granulated,  23.  ^.  Spathofa^ 
24.  h: 

Creta  Hridnzonica,    lO^   ^• 
Cryftal,  (rock)  i68.   b\ 
CryftalUzation  of  gertis,  164. 

^.  n 
Cryftals,   (artificial)    by   Af 

chard,  Bergman,  22  2   ^ .  n. 

223.  ^.n.  andbyMorveati, 

Jddit,  to  pag»  2f2  j. 
Cryftals,  (pebble,  itiilk)  I73» 
Cryji alius  Thontaiuiy  168.  b. 
Cubic  nitre,  355.  h. 
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959-  ^• 

Pyritate0,  c^b^,  h^ 
Cuprum  Saliturrif  40'^.   d. 

D. 

Da.z^,  106.  r, 
Dcphlogifticated  air,  435.  3, 

See  Vital  air. 
Derbyfhirc  Spar.  26.  b.  t\. 
Deftruftion  that  afts  priva^ 

tive\  6.  r.  Ji. 
Detonation  of  Nitre,   347, 

c   n. 
Detonation    of    two     airs, 

445-  ^• 
Diamantine  Spats,    See  Ad^ 

dition  to  p.  133. 
BjaiHond,  123.  fl.   How  and 

where  found,    123,    124, 

and  128    f.  n. 
Diamonds  how  valued,  129. 

Diamonds, 
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Diamonds,  the  moft  extra- 
ordiiiary,  130.  ^  n. 
Cubic  Diamojads,   jlddiL 

to  pag.  las- 
Are  a  coagulated  phlogif- 

gifton,  i^i.  h.  n. 
Oriitital  and  Occidental^  are 
falfe  diftindtions,   125^ 
c.  n,      , 
Coloured  4iaiiioiKls,  126. 

h.  n. 
Their  dceompofition,  127^ 
€.  H.  and  132.   c  n,    - 
Obfervations  on  diamonds, 
127-   <?► 
Dialnbnd-carth,  15.  r*  b. 
Diafpro,   ig2.  ^. 
JDta/pro  roffOy    193.  b. 
Jlorido^   ibid. 
Brccciato',  890,    a. 
Digeftive  lajt,  .349.  a^ 
Dipbr'ygeSy    790*  b-  n» 
Domiiian  gem,   146.  i,  n. 
Drakiyox  Urafe-hol, 27.  c.  n. 
Drop-ftone,   29.   b. 
Prufe^  ox  Drt^cumj  28.  c.Xij 

Drufen,  28-  c,  n. 
Drying  oil,  649.  b*  n. 
Dubblefl^n^  DoppUft4in^  26.  J. 
jDuckfiein^  53.  ^, — 77.   1?^ 

E. 
Earths,  how  many?  13.  a.  n. 

v^  what  ?  9,.  r. 

■■■  ■     '  '    Primitive,  13.  i.  n. 
'»■  Derivative,  /A/V.. 

The  5  original  ^rths,  14. 
b.  n.  ^ 

Earths,  Argillaceous,  226.17. 
■  '■     ■■'■  Calcareous,  15.  e. 


Earths,  Ponderous,  84.  a, 
Magnefian,  or  Mu- 
riatic, 93.  a, 
— — Siliceous,    120.  o^ 

— ' (infufiblc)  941.  r..n. 

— — —  which  change  their 
col6ur  with  fire,  943.  r.  n. 

—  divifiWe,ornot,945. 
f,  n. 
— —  fafibk,  94.3.  c-  H 

^  Ibluble     in     borax, 

946,  ^.  n. 

—  in  Micaofcomic  fait, 
ibid* 

"  '■   foluble  in  fai  foda, 
944.   c.  n. 

with     cfFervefcence, 


944.    and    following,     if 

without  it,  ibid. 
Earthy  neutral  falts,  377.  4. 
Eiferty   713.  ^- 
Eifm  bktif^   73a.  i^  n. 
Bifinramf    725,.   b. 
Eladic  marble^    Se^  additi'^m 

to  page  893. 

--T fand^ftone,  ibid. 

— ^ — ' —  petrol,  469.  a. 
£le£tricity  cannot  pafs  in  a 

perfcft  vacuum^  6lp*.  b^  4, 
El'-tlrurriy   ^h<^»   t7. 

Emerald,   146^. 
Empyreal  air,  437.   ^.  n. 
Enhvdre,  a 82.   c,  n. 
Epfom  fak,  96.  fi,   97.  ,*• 
Epfom  fait  with  copperas, 
42 1. 

Erdepeche^  468.  tf. 
Erhartetf^  471.  r. 
Etairiy  618.   <7. 

Expanfion  of  metals  (Table 
of  the),  71&;  ^,  n. 


U  a  «  4 


FaU' 


HI 
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F. 

FalUertz^  5^9^.  b. 
FalJing-ftars^  443,  b. 
ffdtrertz^  ^57;  b^ 
Felt  fpar,   198.  198.  a.  n. 
m*  ■       ^     Its  contents,  ibid. 

1,98,  n. 

What  it  means,  ibiJ,  c,  n. 
/^fr,  713.  a. 

Perri  (mine)ra)  alba^   57.  b* 
Ferrum^  713.  ^7, 
Fer-blancy  how  made?  640 

and  641,  r  n. 
Flag  ftone,  78.  a.    26c.  a, 

Fetid-ftone,  49.  b. 
Flefh-coloured .  Tungftcin, 

Flint,   174.  a. 

Common  flint,  189*  a. 
Flint-glafs,  667.  e»  n. 
Fiitfmalm^  241.   a, 
Flos  f err i^  730.  b.  n. 
Flowers  of  Zinz,  785,  c,  n, 
•Fluor  acid,  295.  a, 
— — _ ,  Its  properties,  ih. 

Singular  phenomenon  of 

it,   296.  €,   n.  '    See  alfo 

/fdd,  to  page  42. 
Fluor  Spatojus^  40.  a,-^indu' 

ratus^  4.2.  c, 
—  43.  a — £ry^ 

JiallifatuSy  ibid,  c. 
Fluors,obfervationsonthem, 
•  44.  c, — Blv^e   and   green, 

79.  «. 
m ,  Angular  form  of  their 

fufion  with  gypfum.    See 

Addition  to  page  42. 

•,  it  does  not  produce 


Foliaceous  filver  ore,  565.  b, 

Foflil  alkali,  333,  b. 

Foffil-coals  { obfcrvations 
on),  485^  c. 

Foffil-pitch,  47 1.  r. 

Foffll-wood,  473.  a. 

Fraxinella^s  vapour  is  inflam- 
mable, 447.  €,  n. 

Fromond  imitated,  in  glafs, 
the  double  refrafting  fpar, 
26.  b.  n. 

Fuller's  earth,,  237.  #.  n. 

',     its   varieties. 


mmmm^^ 


filiceous  earth,  as  Scheele 
pretended,  45.  en. 
Flux,    new   onp,  of  Dijon, 
575.  ^.n, 


238.  b.  n. 
Fulminating  g6ld,   530.  b. 
Fulminating-po wder,    ^95 . 

i,  n. 


Gagas,  473.  a.   904.  b. 
Galena,  660.  r. 
Galinaeeous  ( lapis )y    473^   a. 

916.  b.n, 
Galitzenfeiny    See  Vitriolatei 

%inc^  786.   a, 
Gianthrax^   483.  b* 
Gema  divi  Stephanie  187.   c. 
Gems      (obfcrvations    on), 

161.  a. 
Gems  (falfe),  169.  c.  n.  and 

170.  b.  n. 

G.^JlellJhin^    875.    *. 

Geyfer,  fpout  of  hot  water, 

223.  b.  n. 
Giacinto  guarnacino^   153.    b» 
Giallo  de  Vienna  (marble)  6  5. 

c,     yfnticOy   ibid» 
Gilf,   561.    c,  n. 
Girafole^    1 78.   c,\\, 
Glaiies  Maritey  36.   a. 
Glanx  blende y   783*  <?• 
Glanz  kobolty  832.  <?.  &  827. 

Gl^fsw 
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Glafs^gally  191.  €. 
Galena,  561.  a^ 


Soranus^  .153«  *• 


Graberg^  72.  c. — 199.  *,  m 
Glinlmer,    1O6.    c,   10?.  «.    Granat-hrgy  204*  ^. 

Obfervations  on  it,  iioi.    Granated  (jerrif)^  202.  a^  . 
Glauber's  Salt,  353*  b.  Granatfttin^  q,q^.  b. 

Glift,    106.  f. 
Gneis,  104.  c,  n.  630.  b^  n. 
Gold,,  its  properties,  512.  a. 
•,  its  duftility,  513.  a.  il. 
•,  whaU  if  aftcd  on  by 


Granatus  martiaiisy  TiOJ^  a. 

crocisMartis  bfJoviSf 

206.   bJ 
Id.  Martis  isf  Satund^ 


207.  a. 
eleftricity  ?    515.    a.   and    Granitelioy  875.  i. 
in  the  note,  ibid.  Granites^  885.   €. 

,   its  agents,  517.  and    Granitoni,   887.  c,  n. 


in  the  Note. 
Gold,  native,  520.  a, 

inineralized,  524.  a. 


Greonjitn^  885.  a. 
Grey  m^rbk>,^  78.  c. 
Grid-iron  pendulums,  7 15.  *• 


— ,  obfervations  on  it,  and    Grignard  gypfum^  37,.  c. 
its  mineralizations,  528.  «.    Griotte-marble,   bi.  r. 


and  533.  *. 


Grit  (Argillaceous),  260.  c. 


— — ,  its  yellow  and  green    Grit-ftone^  895.  c.  n. 


colours,  516.  b,  n. 
-,   ho\slf   coloured,  520. 


b,  n. 


(fulminating)  530.  b. 


Growan,  630.  b.  n. 

Guhr,  2.1.  c,  n. — 34.  a.  for 

Lac  Luna)   2^1.  ^.—232. 

£.  n. 


Gold  coins  alloy,  520.  b.  n.     Gun-pgwdery  4^^,  b.  n. 

Monied  gold  in  France,    Guneche,   177.  c, 
how  much,  532.  b.  Gyps  Sinter^  37.  b. 

Gold  naturally  amalgamated    Gyp/um,  its  varities,  &c.  32. 

with  mercury,  590.  a.  ?i  ^^^  following. 

Pretended  gold  in  the  aflies 
of  vegetables,  581.^  b.  n. 
Gorjfirfy    65.    a. 
Garnet  ^kind,  202.  b. 

Oimmon  martialts^    204.  a. 

Obfervations  on  the  gar- 
net, ihoerl,  and  cockle, 

.    212.  b. 
Garnets,   how  to   be  tried, 

213.  c,  n. 
Garnet  gem  (granatusgima)^ 

205*  a, — 1^-2.  b,  ." 

Garnet  Syrian,  153.  7291  a. 


The  formation  of  gypfum^ 

70. 
Gypfum  mUaciumy  35-  ^* 
— '— fibrofum^  55.  ^. 

phojpboricum^  88.'  a. 

H. 
Hiematitis^    724.    b.    Black, 
727.^. 

Red,  728.  tf.  Yel- 
low, ibid,  c. 
."  Heterogeneous, 


HammitiS^ 


f 
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Hofnmhef^  36.  r.  n,  >          Gramaiiqut,  l<)6.  r.  n, 

Jfaiiniirumf  2^9y  c.               /  ;            Polygramtnutiqui^    I96» 

Uaiotricbium^  i^lO*  A  b.  ii.                        .         , 

Hardened  Rock-^1,  471,  if.  —  Agatife4>  197.  r.  n. 

Hardnefs  (tabic  6f  the)  of   Obfcrvatiohs    on    it, 

yarions  fnbftahccs,  aiS*  'SS-  ^» 

♦Hatcl  Rod,  898.  *4  7^'P'i  473-  ^• 

/Jr/i/,  436.  c.  Iceland  Agate,  917.  a. 

fTeHttrvpf,  193,  ^  IcelamPsi  yolcamc  cxplofions 

Heliotropiuniy  (TinSitre  of,^,  in  1783.  »  Addk.  to  page 

277.  ^1.  h.                        '^^  910. 

Hepatic  Air,  its  properticf,  J^rn^  713,  rf. 

Seft.  230,    p.  448.  and  Jet,  473*  ^« 

yi//.  Ignis  fatuus^  443*^' 

Homber^s  Pho^horous,  ff^  Incombuftible  ck)th  (of  Af-* 

c.  n.  beftus),  i ly.  f.  n. 

Horn  Wcndc,  242^  «»•  ^Inflammable  Air,  its  propcr- 

fforttherg^   109    c.  ties.     Seflt*  %z^.  p.  441, 

Horn-fiJvef  ore,  563.  a.  and  foil. 

Humus  atevy  7if>7^.  b.  269.  f.    i ■•■  '  ■  "--its-  variorini 

503.  c   908.  *.  kinds,  447.  c.  n. 


'Humus    conehaeeons^    63.    ^.  ■  ■      ■                   -a   new  one 

900.  b.  907*  difcovered  by  Volta,  442. 

■             Lacujiris^  908.  f#  r.  n, 

I-.     "    ■  VegetitbHis^  907.  f.  '      ^ ''     '  '  ■      water  pro* 

Hyacinth*,  J49»  tf.  205.  b.  duced      by     deflagration, 

Hydrargirum^  577.  ^.  444.  tf. 

nativum^  586«4«  Inflammables,  to. tf •— 433.  ^'^ 


>■         I    ■  ■ —  yfor^  vei  arpniq.  I|ifufibfe  earths,  when  alone, 

aJunatum^  590.  fl^.  941.  a. 

Hydrophanes,  178.  a»  Ink  (common),  for  writing, 

40v  ^-  n. 

I.  Ink-ftoncs,  406.  h,  n. 
yacinta  In  brlhy   15O,  C  Iris  ftone,  183.  r.— 178.  c,  n. 

Jack-lanthorns,  443.  ^.  Iron.     Its  properties,  713.  a^ 

jade,  176.  b.  Native,   720.  a. 

argon,  132,  i.  &f.  n.  ,— •  Calciform,  722.  a» 

afpachates,  176.  b.  ——  Aerated,  406.  a. 

afpcr,  192,  c. Indurated,  724.  *, 

fioritoy  IQ3,  b»  ■■        Mineralifed,   736.    i» 


martialis^  194.  </.  740.  ^ 

Jafper,    15  varieties   of  it,    — —  RefraAory,  738.  b 
'^X96.  *.  n. 


Re4 
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Red  grained,  739.  b.  Ob- 
fcrvations  on  iron,  7^43* 
h      Method  of   fmclting 

"  it,  .745'  ^.  n,  Jddit,  to 
page  78.  New  method  of 
H.  Cort,  748.  c.  and/^/. 
Steel  how  made,  751, 
h*  n.  Caft  Heel  invented 
by  Waller,  752.  c.  n. 
Tempering  iron,  7  eg.  c,  n. 
2.ndJclL  its  value  exceeds 
fometimes  manifoldly  that 
of  gold,  755.  ^.  n.  Anti- 
mony of  fulphur  hinders 
attraftion  to  the  magnet, 
756.  f.  Expanfionof  ftecl, 
and  of  other  fubilajices, 
by  heat,  716.  ^.  n.  De* 
phlogifticated  iron. has  no 
binding  power,  731.  ^»  n, 
Beft  iron  ores,  744.  3.  n, 
Cryftallized  iron,  737.^.  n. 
Colours  exhibited  by  heat, 
753.  ^.n.  Cenientingiron- 
ore,  734.^, 

Jron.     jviinera  refra^oria  of 
it,  738.  c.     ^ 

^ gives  various   colours 

.to  ftones,  163.  c.  n. 

ores   aflayed    by    the 


Blow-Pipe,   962.  if 
Iceland -fpar,  a6.  a» 
Juan  bianco y  497,  c.  n» 
yuden  pech^  47 1,    O 
'Jupiter^  618, 

K. 

JCalchrtnge  erden^  15.  a. 
Kaik'jord^   X^,  a. 
'Kanel'Coal,  480.  a. 


Kedria  ierrefiris^  468.   a* 

Keide,    15.   ^^ 

Keffekil^  99.  h. — 236,  h^ 

K'efeK    l80.  ^. 

Kilkenny- coal,    480.     ^.— ^ 

481.   h. 

Killas,  261.  ^. 
Kifter^  31,   h.  n, 
Kolm^  47  7»    ^» 
Kolmord  marble,  8o,  h. 

Krita^    I  J.   <7. 
KugeUrfZ^   560.  r, 
Kupfe^ niche ^  84 1,  r* 

L. 

Labora^  218.  a^ 
Labrador*ftone,  199,  a. 
Ldc  lunaj  20.  a  -^231.  ^» 
Lacujiris  iron-ore,  732.  ^.  n. 
Lapis  Jlabandieus^  154,  a» 
— —  A f  menus  ^  60.  c. — 685,  r# 
-<r- — Bonwienji  ^  88.  •«• 

-* Calamtnaris^   775.  n,  " 

Calcareous^   22-.  ?. 

Corneus'yiSg^y* — aOJ.C^ 

-i Corneous     Crj^l/i/atusp 

2O7.  r.     - 

Crutifer^  %12,  a. 

Ele^rjcus^   154,  iu 
Gallinaceous^  473-  ^J*-*^ 


916*  ^.  n. 

Hepaticus^  91.1?. — 93. 


^f  n. — 475.  c. 

- —  Lazuli y  247,  a, 

Lydiust    882.  «^— ?8> 
c,  n. 

- — —  AfolarisRhetianus^g  1 7.c« 

., NephriticuSf  176.  ^. 

— —  Objidianus^    47  3.    4?.--^ 
916.   ^.  II. 

,  Lapis 
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Lapis  OUartSy  234.    *.  Lead,  a  mixture  of  it  that 

— •  Spatofusy  24.  *•  melts  before  water  boils, 

— -  Suiliusj  49.  ^. — 475«  a»  649,  6,  n. 

Larva  ealcarea  &    cretaaa^  —'.obfervations  on,  666.11. 

900.  <7.  — •  how  made  into  flieets, 

Spatdfa^  901*  tf.    '  668.  ». 

—  Siiiciea    &    argiliacea^  .— ,  its  granulation,   640. 

902.  h.  c.  n. 

Infaliia  &   phlogijiica^  ■     '  ,  how  made  irito  fhot. 


MMBtoa 


903.  i7«  c.  669.  ^.  n. 

Pyritaeea    and    m^M/-  ,    is   very   noxious   to 


lifer  a  y  904..  animals,  670.  b.  n. 

Argentifcra    &    CuprU  ,    its    danger   in   four 


/^r<r,  905.  wines,  671.    How  difco* 

Terrijera    &c    fulphure  vered,  /^/<!/.      ' 

cmferta^   906.  &  907.  Lebererlz^  ^57.  ^^ 

Hematitica.  ibid.  Leherjlein^   91,  ^, 


Lavas  (volcanic),  909.  tf.  Lemnia    (ierra)^    236*   r.— 

— — ,    antiquity    of    their  Light,  436.  r, 

*  layers,  921-  h.  m  Lmflen^  24.  *• 

-,  compaft  and  vitreous,  Uquor  pronator ious  vlni^  671. 

92^.  €•  n.  ^.  n. 

-,  their  component  parts,  Lithanthrax^  476.  <7. 

923-  ^.  n.  Litharge^  645.    A, 

Lead,    its   properties,    644.  Ltthomarga^  235.  a, 

and  following.  Litmus    (or    Z<7^iim2/i)„     its 

,  its  fucceflion  of  co-  tinfture,  989.^. — 277.  a. 

lours,   6^0.  a.  n.  n.     \\%  fuccedaneunty   ib.  c. 

,  Native,  651.  a,  Liver-ftone,92.^,  n. — 475. ^» 

,  Calciform,  652.  c.  Looking-glafles   how  made, 

,  Mixt,  656-  tf.  608.  h,  n. 

,  Mineralized,  658.  a.  Ludus  Helmoniii^  888.  h,  n. 

,  by  the  phofphoric  acid,  Lumachilla^  889.  b. 

659.  b.  Lupus  Jovis,  866.  i.  n. 
•,  with  filvcr,  660.  c» 

.,  with   antimony    and  M. 

lilver,   664.    a.  Maeigno^   82.  b. 

-,  its  fandy  ore,  665.  b,  Magnefia  alba^  93.  tf. — 940. 

■,  weight  of  its  mixtures,  r.  n. 


625.  f.  n.  •  to  purify  it, 

94.  I.  n« 

Magnepa 
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Magmfta  alba^  with     acids,  Manganejium  Salitum^  414.  a» 

97.  a.  Marbles,  65.  ^. 

I                          with     other  Italian    marbles,    /^/V.    and 

earths,  98.  a,  following. 

■  aerated,  388.^*  Cautions  on  ColleSihns  q^ 

>           M    '       nitrated,  386  b.  ftudii  of  marbles  from 

— — . — &/iVtf,  387.  h.  Italy,  69. 

vitriolated,  Marcajita  officinalis^  757.  a^^ 


384.  Marcajites^/if^%.   a  n, 

its  compounds,    Marcqfitfcalcopptrore,4,i^.a, 


118.  &  119.  Marchafitical gold'OXCf  S^^.Bf 

Magnefian  Copperas,  421.  ^.  Marie,  Marga^  50.  c. 

Magnefian  earth  (its  proper-  Marie  and  arable  land,  53,  <• 

ties)  940.  f .  n.  varieties  of  marl,  54.  h. 

Magnefian  fpar,  215.  c.  Marmor  melMcum^  88.  a. 

Magnetical  attraftion,  737. druficum^  Sg. 

€.  n.  Morn  J  50.  c. 
Malachites,  61.^. — 682.  ^n.  Mars  {iron)y  713.  ti. 
Miflibdj  468.  a.  Martial(grecn)Yitriol,404-tf; 
Manganefe,      Manganejium^  Martial  muriatic  fpar,  215-^- 
— — .,   its  properties,  Martial  pyrites,  406.  b.  n.-^ 

848.  ^.  •  740.  b. 

•,  is  a  true  femi-  Mafficot,  646.,  ?.  n. 


metal,    ibid.   r.  n.  Meerjhaum^  99.  h. 

•,   is   magnetical    Melites^   193.    cl 


when  powdered,  849.  f.  n.    Melons  of  Mount  Carmel, 
— ,  Native,852.^.        5.  h. 


Native  calces  of  it,  854.  b.  Memphites^   184,  a. 

If  well  phlogifticated  turns  Mercury.     $ce  Quickfilvef^ 

white,  854.  ^.  n.                     577'  ^« 
■  .    ■  ■ ,  white  and  red, ,  itsfpecificgravitics, 

855.^.  612.  and  following,  n. 

— = .,  black,  857.  h.  '        — -,  miftake  of  Boer- 

i — — ,  it  is  theftr/-        haave  on  it,  614.  ^• 

gordjione^  858.  c.  n.  -^w- ,  blunders  in  bard- 

f— — ,    in   the  Black        metical  obfcrvations,  616. 

wadd^  859.  b.  c.  n. 

•,  in   vegetables, is  not  contained  in 


ibid.  '  lead,  592.   b.  n, 

Obfcrvations    " -why  it  feels  cold, 


on  it,  860.  b.  6og.   b.  n. 

►,  is  contained  in  Mercury 


many  iron  ores,  861.  r.  n.  2 
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Mercury    fublimate  corro-  Mineral  alkali,  333.  4^ ; 

-    fivct    its    gr^t    efficacy,.  Mineral  tallow,  455.  a* 

611.  ^.  Minerals,    their  fonoatioil^ 

Metallic  cxpanfions  )(y  best^  i.  ^. 

7 16.  K  n.  -* — "      ■■!  their  growth,  3. 1u 

Metallic  compound    which  -^  ■  ■■^'  • '  ■  - ,  by  precipitatioiv, 

melts  before  water  boils,  6*  ^. 

649.   c.  n. ; -,  bjr  fubterrancan 

Metallic  ialts,  4C0.  a.  iires,   7.  <?• 

Obfervations    on     them» — ,  by  privative,  de* 

41  j.  4i»  ilru£tion,  6*  r«  n« 

Metallic    fubflances,     their    • : — ,  their  general  di- 

general  propertics»  506.  tf.  vifion,  9.  c. 

Metals,  II.  tf.  Mineralizers  of  metals,  51 K 

,  their  cryitallization ,  ^.  n. 

510-  h.  n*  MineralUs&cd  metals,  viz. 

mi       .  ,  their  melting  heat,  Their   habitudes    in  the 

508.  ^.  n*             '  ,  ^re,  965.  i.  n4 

-,  table  of  thefe  heats,.  Miner  a    argnaca^^    895*   a. 


509.  ii»  896.  r«  n. 

•,     their  calcination,    — fhiogijilccsc    Cuprij 


511.  r.  n.  y^'''^   &c.   501. 

.,    the  new  doftrinc    Jliinium  how  made,  645.  ru 


about  it,  iW.  .  JlfirabU((fal}giaubariy^^^^h* 

Metals  found  alfo  in  lavas,  Mifpickel,  741.  a, 

910.  h,  n.  Mocha-ftonc,i85.^. — 187.^* 

Jj^/ftf  «/^tf,  or  Mtifcovy  glafs.  Mock-lead,  499.  h. — 779.  a, 

JlfiCfi lamellis paralieiisy  ioi»  a*  ^olyhdenc,     its   properties, 

fquamofa,']  863«  a. 

acerofoy     ^  ih'uL  ■ ,     how     dillin- 

conurta^  J  guifhed   from    plumbago^ 

JH'jrtialis  colarata^  109.  <?•  863.  ^.   n, 

m            I  ■  drujlca.  Molybdcnic  acid.     Its  pro»- 

. — — . black,  perties,  301.  <?. 

^, « — green, different  from 

dfufa*  the  Volfranic  or  Funyfte^ 


Obfervations,    fto.  3-  mic  acid,  304.  c,  n. 

Artificial  mica,  112.  c.  n.  Moon-rtone,    183.  c, 

Microcofmic  fait,  946.  «.  n.  Moor-ftone,  885.   r.    n. 

Mild  vegetable  alfcali.  351.  ^.  Mould,  907.  r. 

Milk-cryftals,   173.  b  AJumia^  455.  ^^— 472.  h. 
Miuera)  agaric,  20.  a,  Mumia 
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Mumta  vegetahlis^  904.  ^*  Nihil  alburn^  ibid. 

Muria  Chryfolampisy  40.  a.  l^itre  (common),  344.  a. 

Muriatic  acid,  ftgo.  a. native   is  found   in 

Its  properties, /W-  Naples.      See  Addition  /♦ 

Its  faturations,   292.  h.  n.        page  346. 

Muriatic  barytes,  382.  f.  Nitre  (cubic),  355.  h^ 

chalk,  3^0.  c  Nitre  of  lime,    CaJzni^rata^ 

earth,  Tir^a  muria--         378.  a. 

tic.i^  93.  a.  Nitrated  magnefia,  386.  i. 

copper,  403.  ^.  Nitrous  acid,  its  properties, 

-— magneiia,  387.  b.  284.  a» 

>  manganefe,  414.  tf.  pretended  formation 

fpar,    215.  c.  of  it,  286.   /^.  n* 


Murkfltn^  876.  c.  docs  not diflblvcgold, 

AIufcoviiicum(vitrum)^\oZ*34  289.    c,  n. 

Alufc9vy  glafiy  113.  m. its    faturation    by 

metals  and  earths,  289.3.0.' 

N.  —  ammoniac,  371.  u. 

JSephta^  465.  a.  Noble    and.  perfeft   metals. 

Natron,  367.  a.  512.  e. 

/)/egriIl9j  559.  r.  n. 

Nephriticui^  [Lapis) ^  I02.  i.  O* 

JVVr<7  di   FUndra    (marble),  C cuius  Mundi^   178.  a, 

65.  c.  Obfervationsonit,  i8o.<4 

Hero  di  Prato^    lo6«  *.  Ofenhruch^  789.  c.  n. 

Neronian  gem,  146.  h.  n.  Ullaris  (lapis),    104.  i. 

Weutral  falts,  340.  a.  Onychites^  790.  I.  n. 

Obfervations     on    them,  Onix  camehuja^  184.  a^ 

375.  3.  Oolithas^  30.  41. — 76.  r.» 

Nickel.     Niccolum.    837.  *.  Opal,   257.  h. 

965.  ^.  ,  artificial,   i6i.  3.  n- 

— ' ,   attrafts  iron,  838.  Oriental  and  occidental  deno^: 

c.  n.  840.  r«  n.  minations  of  gems,    arc 

— »  native,  840.  3.  arbitrary,  125.  r.  n. 

calciform,   841.  a.  Orpiment,  816.   I. 

— —  vitriolated,  842.  3.  >— ■    ■■    ■■     probatory  Hquof 

obt'crvations   on  it,  made  by  it,  822.  ^.  n. 

843-  a*  —- ^-™,  how  it  may  be  in- 

—  is  a  true  femi- metal,  cffcftual,  823.  h.  n. 


fid  geruriu  848.  OfmunditnirgiUa,  237,  €.  n. 

j^ih'd^   785.  f.    790.  i.  tt. 

Ofieocola, 
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Ofteocola,   jj.  a. 

Oxygine  (oxigene)  principl^ 

435-  ^-  n- 

P. 
PaedroSy  157-  ^. 
fanormitana    {calx    nativa)^ 

20.   b. 
Paper-marle,  54.  h, 
Paragone   ant'uQ^     193.    5,-r- 

— 196.  c.  n. 
Parget,  32*  a. 
Parian-marbley  6S.  h^ 
Pavmium^  196*  b.  n* 
Pearl  flag,  9 1 8.  i. 
Peat,  483.  h. 
Pebbles,  189.  h. 
Pebble-cryftals,  173.  h. 
PechbUnde^  560.  *. 
Peridot  (is  the  chryfolite), 

142.  c.  n. 
Perigord  ftonc,  858.  b.  n. 
Peru  eoierald,  145.  b.  n. 
Petrefaftions,  873.  a, 
Petrefatta^    or   Petrifications^ 

898.  c. 
Petrefa£ia  Calcarea^   900.  b, 

Spatofoy  901.  ^.       SilLea^ 

902.  ^.      Ifijalitdy  903.  ^. 
Petrefa^a  LithantraceOy  904. 

■  I  ■  Petroieoy    ceu    af- 

phalto  impregnata,  904.  ^. 

■I  ■    —  Fyritacea^  ibic}.  ^. 

.■  ArgenUfera^  905  3. 

•— — . Cuprifera^  ibid.  c. 

ferrtfaray .  906?    r. 


Petro/ileXy    189.  ^. 

Petrol  {Petroleum)^   467,  ^. 

Elaftic  petrol,  469.  <j. 
Petroleum  ten  ax  y  468.  <7. 
■  induratunty  471.   c. 


Pituntfey   198.  tf . 
Pewfef,  642.    3.  n. 

It   is  generally  miftaken 

abroad,  and  called  //»,  or 
•   etairiy  64J.  ^.    n. 
Phtogijta  miner alia^  433.  a, 
Phlogifton,  436.  a.  n. — 441. 

c.  n. 
■         Its     exiftencc, 

442.  b.  n. 

Jf<;/rf/V,  to  page  445. 

with  aerial  acid. 


452.  b.  n. 
■        with      earths, 

475-  ^*  / 

fhofphorus  of  Kunkcl ;  how 

to  make  it,  311.  b.  n. 

«- ,  how  made  its  acid 

in  a  fluid  form?  3x3,  \,  n. 

precipitates  metals 


from  their  folutions,  314. 
c,  n. 

Phbfphoric   acid.     Its  pro- 
perties, 310.  a* 

Phofphoric  appearance  in  the 
barometer,  610.  a, 

Phofpborus  nativuSy  88.  a. 

Piedra  d^il  Tneoy  497.  b. 

Pierre  de  St.  Ambroixy  83.  a* 

Pietra  (^ohimbinay  82.  a, 

Pietra  Columbina  Bigioy  ibid. 

Pip-lera,  240.  c.  n. 

Pipe-clay,  234.  a* 

Pifolithes^  30.  a. — 76.  c. 

Pit-coal,  476.  a. 

Pitch-blende,  780.  a. 

Pitch  (foflfil),  471.  r. 

Pix  montanay  47 1.  c. 

,  impure y  4J2*  b. 

Placitesy   790.  b.  n. 

Plafter, its  contends,  32.^.  n, 

Plafter^ftone,  32.  a. 

Platine. 
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Platitie.    Platinum.    Its  pro-  Potter's  ore,  661.  c.  n. 

perties.     567.  Potzevera^   106.  a. 

— — — how  rendered  mal-  Prafe,   144.  c.  n. 

-  leable,  574.  a,  n.  Precious  ftones  falfely  called* 
•              method  of  Mr.  A-         Oriental  or  occUenta/y   125. 

tchard,  576.  b.  n*  ^.  n. 

Its  fpecific  gravities,  Precious  ftones  (obfervations 


571.  b,  n.  on),    161.  Hi 

Plumbago,/   its     properties.  Precious     ftones     analyatcd, 

4CT«  <!•  i6c«  ^.   n. 

Rumbagoof  iron,  453.  ^.  n.  Prince's  metal,  708.  b» 

Plumbum,  644.  <7.  Probatory    liquor    of   orpi- 
Plumhum  uftuniy  645.  b,  n.  ment,  822-  r.   n. 

PockctLaboratory(TheDry)  Prufian  blue,  native,  733,  a* 

929*  h.  977.  Pfeudp-agate,   159.  c.  n. 

(The  Humid),  988.  b.  Pfeudo-galena,  778.  b.  n.— 

(The  Lamp  Kurnace),  Pfeudopaluiy  11 1*  b. 

99 J.  r.  Pudding-ftone,  82*  b. 

Polarity  of  altraftion,   429.  Pu/vis  py^ophorus,  397.  b. 

c.  n*  PumiCQ{kont(pun.cx)ygij.c. 

Poles   (falfe)   of  ele£lricity,  Purbeck  ftone,  78.  a. 

155-  b.  n.  Putty,  643.  f.  n. 

PompboiiXy   790.  b,  n.  Pu%zo!anay   72.  ^. 

'  Ppnderous  earth,   84.   if»—  Pyritaceouslime-ftone,  83,tf» 

940.  b,  n.  PyritiS  fubjlavusy  497.  b. 
«■■  '              fpar,  85.  c,  n.  —  rubefcens^  498-  a, 

«  aerated,  87.  tf.  Pyritical  gold-ore,  499.  r. 

■  .  drufen,  89.  b.  Pyrometer  of    Wedgwood, 

■  ■  I                vit*iolatay  382.  /7.         228-  «•  n. 
Poiiderous  earth  (its  proper-  Pyromachusy   189.  a. 

tics),  940;.  b.  n.  PyrophoruSyZS^,b. — 397. An- 
Pont-marle;  54.  b. 
Porcelain  earth,    103.  *•—  Q^  ' 

232.  b.  Quartz,   165.   a, 

P9rfid6y  879.  a.  — — . —  rock  cryftal,  x68.  /• 
Poriy   77.    a.  and  172.   ^7. 

Porphyry,  (calcareous)  83.  j.  ■  ■    ■ —  heterogeneous,  171. 
Porphyry,  879.  a.  a. 

Porphyrites^  879.    ^^  *  its    feven    fpecics, 

Portland -ftone,  78.  a.  174.  b.  n. 

Potters  lead-ore,  499*  b, obfervations,  172.  b,' 

P  p  p  Quartz, 


X034       TABLE  OF   CONTENT*. 

Quartz,  rombic,   198.  a.        Rairtbow^ftonc,  183*  i. 
Quickfilver.     Its  propertied,    Rapakhii  887.  c>  n. 

,„^ — B —    is     a    perfefl;    Redcabbage^ftesulofi^'lmr/f 

metal,  579.  b.  n.  277.  h. 

-y  its  fpecific  gra*    Red-lea4   how  made,   645* 


»>*ii     ■ 


vitieSf  6i2«  <»•  n-  b*  m — 646.  b,  n. 

—  *  Native,  586.  «•    Refraftion  (dotAle)  of  Ac 

tmited  to  gold        lilandic  fpar,  26*  ^ . 


ia.» « 


andfiiy^tj  590.  tf.  '^         ■     ^,  imitated  in  glali 

mineralifed,  '  by  Frpmond,  26*  h  n. 


■  ^  * 


593.  Reijbley,    45  j.    d. 

Ginnabar  (ptire)/    Rhenilh  miil-ftone,  917.  f. 


^93*  tf.  Rock-cryftal.    See  Quartz. 

■,    Cinnabar    (iii>*    Rock-oil,  465-  «» 


pure), '596.  a,  Hardued  rock*oil,  471.  c^ 

r     ^    with    iron  and  ^ — •    "     ■  HowfoUnd,  466* 

fulphur,  597.  b^  n»  b.  n» 

V  with  marine  and  Rhombic  quartz,  198*  « 


vitriolic  acids,  602^^  a.        Rotten-ftone,   253.  Cf  n, 
reduced  into  va^^    Rotbgulden^   551,  b* 


pours,  579.'  c^  n.  Rowley  rag,  ^15^  a* 

,    red   precipitate,    Rubble-fione,  65*  am 


583;.  b.   n.  Rufcicell,    136.  a^ 

•,    mines  of,r  586.    Rubino  di  Rocca^  or  Rubinvt 


c-  n.  rufiumy  i^6.c*n. — 153.  ^•' 

Turblth  mineral.    Ruby,  134.  a. 


ibid.  c.  n.  •*—,  how  made  by  art,  136- 

Mihiops    f^^fiy         b.   n.  ^ 


579.  <?.  n. — 58.5*  b^  n^  ,  mother  af,   136.  4.' 

•,  precipitate  "perfif    Rujpgtes-ertx^  5S>i*  ^^»     ^ 


578.. ^•'  " 

Pyritous  cinnabar,  $• 


597.  ^.  SSJig,  725.  *.• 

Pyritous   mercu-     Sal  ammsntacumfixunty  ij*  b^ 


rial  ores,  600.  a.  39.  ^. 

,  obfervations  on>    -- —  native  ammonial,  37a. 


603.  ^-  ^« 

•,  its  amalgamations,    Sal  fontanum^  ^6i*'a* 


606.  ^.   n.  SeaSdt,  (common),  357.  i* 

•  is  the  moft  effcc-     Sal  gemmae  35.9.  b* 


tive  medicine,  $11.   nv         5a/  marinumy  360,  tf. 
R.  Sal  montaTtumy  358.  a. 

Ragj-ftonc,  217.  a.  Sal 
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Tin  with  other  metals,  633.  Turky  Stone,  216.*.  878*  h^, 

b,  Turquoife,  bib*  a* 

Tin,  does  it  contain  arfenic?  ■'  ■  ■'  ■*■•  ■    (falfe),  61.  ^^ 

620.  ^*  Tutenago,  776.  V,  n.  784, 

•Tin-glafs,  757.  a*  b*  n. 

Tingrains,    (like    garnets),  Tutiay  or  Tuthia^  789.  c*  n< 

633.  a.  V; 

Tincal,  364.  b.  n*  Vegetable  alkali,  329*  a. 

Toad-flone,  261.  r.  Vtrde  di  prato^  or  di  Suza^ 

Tombac  J  708.  b,  106.  b* 

Topaz,  139.  <r.  Verdegris,  wh:it  ?  702*  ^«  n. 

Tophi f  TJ.  a.  920*  b.  n.  Vermeille^  garnet,  153*  b. 

Tophjitin,  53.  a,  Violet  rays  of  light  part  eafi* 

Torrften^  739.  c.  n.  ly  with  phlogifton,  438^ 

Torfteirty  204*  A*  <7.  n. 

Toudi-ftone,  883.  r.  n*  Virgula  divinatoria^  898.  i. 

Tourmalin,  154.^.  Vital  air  for  lli^LampFkr^ 

Its  eleftricity,  15.5.  i«  n.  nace^  995*  «• 

Traafs^  734.  r.  n.  Vitriolic  acid,  its  properties j 

Trapp,  880.  a.  280.  tf. 

Trarjkioly  182.  «•  — - — •*— quantidc5    of 

Tree-root  changed  into  clay,  metals  aAd  carthe  for  to 

233.  ^*  902*  if*  faturation,  282.  ^.  n. 

Tripy  154.  b.  Vitriolated  tartar,  341-  a. 

Triple  baits,  417.  a*  Vitriolic  ammoniac.  369- .«• 

Tripoli's    fuppofcd    forma-  Vitriol  of  copper,  401.^. 

tion,  122^  f.  n.  253^^.  Vitriol  of  iron^   (green  vi* 

Trippel  or  Tripoli.  Se«  this  triol),  404.  a. 

laft.  Vitriolated  nickel,  413.  a^ 
Tritura  rubra^  739.  b*             ^    Vitriol  of  Zinc,  41 1.  a* 

Trough  forwafhing  the  or«8,  Vitriol  of  copper  and  ircitf^ 

974*  c*  424.  c. 

Tufa,  920.  i-xi.        ^  Vitriol  of  copper,  iron^  an4 

Tungftein,  46.  b.  zinc,  425*  tf» 

^"■"  ' — *—  red,  79.  6.  Vitriol  of   iron   and  2inc# 

•t-^ .flefh-coloured,  ib^        426.  «. 

Tungftenic     or    Wolfranic  Vitriol  of  iron  and  nickdiy 

acid,  its  properties,  304.  b»        427.  a. 

Tung-fpat^  84.  b.                 .  Vitriolic  ammoniac,  369.  ai 

Turbay  907-  c.  Vitriolated  barytes,  382»  a^ 

Turf,  407.  f.  n.  907.  €,  Vitriolated  magneiia,  3^4*  bw 

Turkinay  (pietra^^  82.  b.  Vitriolated  calx,   (gypfum), 

Turkyh  earthy  237.  b»  n.  377,  a. 

Volatll 


# 


/- 


104O         TABLE    OF    CONTENTS- 


Volatil  alkali,  337.  a, 

Volatil  alkali  aerated,  374. 

Volcanic  explofions  in  Ice- 
land, in  1783.  Add  to 
page  9 10. 

Vglcanic  metals,  910.  h.  n. 

Volcanic  produftions,  909. 
r.  and  foil. 

Vulcanorum  Scor'ne^  909.  a* 

W. 

Wadd,  its  properties  and 
ufds,  45 1  •  iz.  454.  b.  45  5«  €•> 

W-add,  (black),  859,  b.  n. 

Walktray  236.  b. 

Water,  what?  according  to 
the  new  theory,  444.  b,  n. 
Not  produced,  but  devolv- 
ed.    Add  to  page  445- 

Water  opal.  183  b. 

^Wiightij  the  niceft  and 
general,  how  eafily  made, 

We'ijert%^  556.  tf. 
I^eifei  eifin^fZy  S7»  ^• 
JVeifs  eifen  Spaih^  729.  ^.  n. 
IVe'JfgpLldefiy  555.  a. 
Wheiftone,  877.  i. 
WJiite  copper,  710.  a.  and 

€•  n. 
White  lead,  how  made,  648« 

i.  n. 
Wifmuth^  757'  ?• 
Wolfram,  208.  f.  n.  866.  a. 
Wolfranic,    or ,  Tungftanic 

acid,  its  properties,  304*  b» 
WurfehSfath,  88.  a. 

X. 
Xilantbrax^  482*  r.- 


z.    . 

ZafFre,  835.  b.  n. 
Zeolite,  244.  fl  purus,  246.^. 
— —  Lapis  Lazuli,  247.  a* 
— —  Spatofus^  249.  <7. 

-     '  CryJfaiizattiSj  250.  b* 

Obfervations  on  Zeolites, 
251.   <7. 

Found  in  lavas,  252.  b*  n, 
Ziment  copper,  5.  a 
Zinc,  its  general  properties, 

769.^. 
changes    copper    into 

gold  colour,    708.   r.  n. 

.710.  c.  n.  772- /7. 

>  is  attracted,    and   at* 


trafts,  like  the  load-ftone, 
772.  r.  n. 

becomes  eleftrical  by 


friftion,  772.  c.  n. 

—  native  Zinc,  773.  ^ 

—  calciform,  774.  a. 
lapis.ca'aminarisy'j'j  ^.  ^ 


Zinc  difcovered  by  Dr.  Law- 

fon  in  England,  785.  c,  n. 

— —  mineralized  Zinc,  775, 


—  zeolythifo'rm,  777.  rt.. 

—  Pfeudo  galena  J  779*  ^- 

—  Zinc  fpat,  782.  c,  n. 

—  glanz  blende^  7^3*  ^' 

—  vitriols  ted,  784.  a* 
Obfervations     on    Zim:, 

784.  b. 
its  fmelting,  788.  and 
foil,  n. 
Zinethuniy  769,  b, 
Zinn^  6 1 8.  a. 
Zeoblitzferpentine^  103««. 
ZonitcSf  790*  b.  lu 


THE       END. 
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